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ABSTRACT 

"AGREMAX° is a partially solidified mixture of coal combustion fly ash and bottom ash. Under the 
request of the United States Environmental Protection Agency (US EPA) Region 2, the US EPA Office 
of Research and Development (ORD) has performed two of the leaching tests contained in the 
Leaching Environmental Assessment Framework (LEAF) on subsamples of AGREMAX sampled from 
the AES Puerto Rico L.P. coal-fired power plant in Guayama, Puerto Rico. Subsamples of AGREMAX 
were collected and shipped under chain of custody to ARCADIS- US, Inc. (ARCADIS) serving as the on 
site contractor for the EPA ORD Air Pollution Prevention and Control Division. Homogenized 
samples of the solid material were tested to characterize leaching behavior of AGREMAX during pH- 
dependent leaching using Method 1313 and liquid-to-solid ratio (L/S)-dependent leaching in a 
percolation column using Method 1314. Method 1313 was conducted at EPA's Research Triangle 
Park Laboratories by ARCADIS while Method 1314 was performed at Vanderbilt University (VU). 
Leaching test eluates were analyzed for nearly 40 target analytes including major, minor and trace 
constituents. 

This document presents the results of LEAF-based leaching tests. Eluate concentrations from these 
leaching methods were compared to th e minimum of indicator values derived from US EPA Region 9 
regional screening levels (RSLs) for tapwater or US national drinking water regulations (NDWRs) as 
requested byUS EPA Region 2 to put eluate concentrations into perspective. The comparison was 
based on an indicator ratio defined as the maximum applicable eluate concentration divided by the 
minimum indicator value. The maximum applicable eluate concentration was considered to be the 
maximum eluate concentration within an applicable pH range of pH 6.5 to 11.5 for Method 1313 or 
the maximum eluate concentration over the entire L/S range between 0.2 and 10 mL/g-dry for 
Method 1314. 

Indicator ratios greater than 100 were observed for arsenic, boron, chloride and chromium based on 
results from both leaching tests. For fluoride, lithium and molybdenum, indicator ratios for Method 
1314 test results were greater than 100 while indicator ratios for Method 1313 test results were 
between 10 and 100. Other analytes with indicator ratios between 10 and 100 include selenium, 
sulfate and thallium in both pH- and L/S-dependent leaching tests. 
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ABBREVIATIONS 

ARCADIS 	ARCADIS-US, Inc., Research Triangle Park, NC 
CCR(s) 	coal combustion residue(s) 
DIC 	dissolved inorganic carbon 
DOC 	dissolved organic carbon 
DQI(s) 	data quality indicator(s) 
DWEL(s) 	drinking water equivalent Ieve1(s) 
IC 	ion chromatography 
ICP-MS 	inductively coupled plasma-mass spectrometry 
ICP-OES 	inductively coupled plasma-optical emission spectroscopy 
LEAF 	Leaching Environmental Assessment Framework 
L/S 	cumulative Iiquid-to-solid ratio [L/kg, dry basis] 
L/S; 	Iiquid-to-solid ratio through end of interval or test fraction i[mL/g, dry basis] 
LSP 	Iiquid-solid partitioning 
MCL(s) 	maximum concentration Ieve1(s) 
MDL 	method detection Iimit 
ML 	minimum Ieve1 of quantitation 
NDWR(s) national drinking water regulation(s) 
ORD 	Office of Research and Development (US EPA) 
QAPP 	quality assurance project plan 
QA/QC 	quality assurance/quality control 
RCRA 	Resource Conservation and Recovery Act 
RSL(s) 	regional screening Ieve1(s), US EPA Region 9 
TCLP 	toxicity characteristic Ieaching procedure, US EPA Method 1311 
US EPA 	United States Environmental Protection Agency 
VU 	Vanderbilt University, Nashville, TN 
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INTRODUCTION 

Historically, the results of leaching tests have been the basis for environmental performance assessment of 
solid materials (e.g., contaminated materials, industrial wastes). For example, the United States 
Environmental Protection Agency (US EPA) uses the Toxicity Characteristic Leaching Procedure (TCLP; EPA 
Method 1311) as a regulatory test to classify wastes as "hazardous" or "non-hazardous" (i.e., wastes to be 
managed under Subtitle C or Subtitle D of RCRA, respectively ). TCLP is a single batch extraction procedure 
using acetic acid that is considered to produce an eluate that estimates the leachate resulting from co- 
disposal of the test material with municipal solid waste. The single extraction of TCLP allows for a simple 
evaluation process by comparison of eluate concentration results to allowable concentration limits for 
selected constituents (see 40 CFR 261.24). Although the results of any scenario- simulation test should not be 
used outside of the intended simulation test conditions, the results of TCLP have been broadly applied beyond 
their intended use in waste classification (SAB, 2003). 

More recently, the US EPA has been in the process of developing, validating, and adopting the leaching tests of 
the Leaching Environmental Assessment Framework (LEAF) for inclusion into its analytical chemistry testing 
guidance, SW-846, with intended use in situations where TCLP is not required or best -suited (Garrabrants et 
al., 2010; 2012a; 2012b). The LEAF testing and assessment approach has been developed to provide a 
comprehensive testing regime through multi-point leach testing over a range of test conditions considered 
suitable for complex environmental evaluations and material characterizations. The LEAF testing approach, 
test methods and assessment methodology were developed in parallel with European leach test development 
efforts. A primary difference between the LEAF methods and TCLP is that the LEAF methods are intended to 
characterize leaching from a material over a broad range of test conditions that may occur in the environment 
(e.g., varying values for pH, liquid-to-solid ratio, waste form, etc.) rather than at a single set of test conditions. 
Testing over a range of conditions provides assessment flexibility in that the results can be used to compare 
potential release under various environmental conditions or between material treatments. The results of the 
four leaching tests in LEAF inay be used individually or in combinations to characterize the leaching behavior 
of a material for many plausible field scenarios. The LEAF testing results are intended to provide a source 
term for subsequent constituent transport and fate evaluation, recognizing that dilution and attenuation of 
constituents often will occur from the point of release to the point of exposure or compliance evaluation. The 
LEAF testing methodologies have been applied extensively to coal combustion residues (CCRs) as part of US 
EPA research on the potential impacts of land disposal or from engineering and commercial applications 
using fly ash and other secondary materials (Sanchez et al., 2006; 2008; Kosson et al., 2009; Thorneloe, 2010). 

US EPA Office of Research and Development (ORD ) was asked by US EPA Region 2 to determine the leaching 
properties of a blend of coal combustion fly ash and bottom ash ("AGREMAX °) using the LEAF leach testing 
approach. This report presents the results of LEAF testing of AGREMAX samples collected from the AES 
Puerto Rico L.P. coal-fired power plant in Guayama, Puerto Rico. 

CHARACTERIZATION APPROACH 

Leaching tests for determining the liquid-solid partitioning (LSP) of AGREMAX as a function of pH using 
Method 1313 and as a function of liquid-to-solid ratio (L/S) using EPA Method 1314. Batch pH-dependence 
testing (Method 1313) was conducted by ARCADIS-US, Inc. (ARCADIS) serving as an on-site contractor for the 
EPA ORD Air Pollution Prevention and Control Division at the National Risk Management and Research 
Laboratory in the Research Triangle Park, North Carolina. Percolation column testing using Method 1314 
was conducted at Vanderbilt University (VU). The remaining LEAF test methods (i.e., EPA Method 1315 and 
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EPA Method 1316) were not conducted because Method 1315 was not considered appropriate based on the 
granular nature of the AGREMAX while Method 1316 is somewhat redundant in that it yields similar leaching 
data as provided by Method 1314. All leaching tests were performed between May and July 2012 and were 
completed within three months of receipt of the field samples from Region 2. Eluate pH and conductivity 
were measured directly by the performing laboratory (i.e., ARCADIS for Method 1313 or VU for Method 1314) 
and eluate chemical analysis for analytes of concern was conducted at VU. All chemical analyses were 
conducted in accordance with an on-going quality assurance project plan (QAPP) for characterization of CCRs 
approved by US EPA ORD (Kosson et al., 2009). 

In order to put the results of Method 1313 and Method 1314 into perspective with environmental reference 
concentrations , this report compares leaching test eluate concentrations to a set of indicator values 
recommended by US EPA Region 2(Grossman, personal communication s, 19 July 2012; 20 July 2012) for this 
application. The indicator values were derived from US national drinking water regulations (NDWRs) based 
on a combination of primary and secondary drinking water standards (US EPA, 2012a) and on US EPA Region 
9 regional screening levels (RSLs) for residential tapwater (US EPA, 2012b). A comparison was made 
between leaching data and the environmental reference concentrations for 29 analytes including Al, As, B, Ba, 
Be, Cd, Cl, Cr, Co, Cu, F, Fe, Li, Mn, Mo, Ni, NOZ, NO3, Pb, PO4, Sb, Se, SO4, Sr, TI, Sn, U, V and Zn. 

MATERIAL DESCRIPTION 

AGREMAX is generated by the AES Puerto Rico, LP coal-fired power plant in Guayama, Puerto Rico, and is a 
combination of 80% coal combustion fly ash and 20% bottom ash by weight. The component materials are 
mixed together and hydrated. The combined material is transported by conveyor belt to a yard where it is 
laid out to cure for 7 to 14 days. The cured solidified material is broken into manageable pieces using heavy 
machinery and transferred to a crushing machine for particle size reduction (Rivera, personal 
communication, 16 June 2011). 

Two 5-gallon plastic buckets of cured and crushed AGREMAX were collected from the AES Puerto Rico L.P. 
coal-fired power plant in Guayama, Puerto Rico and sent under chain of custody by US EPA Region 2 to 
ARCADIS for homogenization prior to testing. The samples were designated with the material code "AES" and 
a replicate letter based on the sample location (e.g., "AES-A" was collected as one location while "AES-B" was 
collected at the other sampling location). The two buckets from each location were homogenized by cone and 
quartering (ASTM, 2003). After homogenization, samples were returned to the 5-gallon buckets and stored at 
ARCADIS for archiving and pH-dependent leach testing using Method 1313. Subsamples from each sample 
location - enough to fill two 500-mL high density polyethylene bottles - were sent to VU for percolation leach 
testing using Method 1314. 

CHARACTERIZATION METHOD S 

Method 1313: Liquid-Solid Partitioning as a Function of Eluate pH using a Parallel Batch 
Extraction Procedure 
Method 1313 is an equilibrium- based leaching test designed to provide eluate solutions representing the LSP 
curve of constituents as a function of eluate pH (Garrabrants et al., 2010; 2012a; 2012b). The procedure 
consists of nine parallel batch extractions at targeted pH values and one extraction at the natural pH of the 
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material. 1  The solid material may require particle size reduc tion by crushing in order to facilitate the 

approach to solid-liquid equilibrium within a reasonable extraction timeframe. Dilute acid or base in 

deionized water is added to each extraction according to a pre-test titration in order to achieve final extract 

pH values at specifi ed target values ranging between 2 and 13 at an L/S of 10 mL/g-dry. The extraction 

contact time ranges from 24 to 72 hours based on the grain size of the "as tested" material (i.e., the material 

after any particle size reduction or air drying required to improve the handling of the "as received" material). 

The pH and conductivity of the final extract solution are recorded and vacuum- or pressure -assisted filtration 

is used to separate the liquid and solid phases prior to chemical analysis of the eluate. Eluate concentrations 

for constituents of interest are plotted as a function of eluate pH allowing for comparison to quality control 

and assessment limits. Eluate concentrations may also be interpolated to the target pH values to provide a 

uniform basis for comparison of results as the recorded eluate pH is likely to differ slightly from target values 

within specified pH tolerances. 

Method 1314: Liquid-Solid Partitioning as a Function of Liquid-Solid Ratio using an Up-Flow 
Percolation Column Procedure 
Method 1314 is an up-flow percolation column procedure used to evaluate the release of constituents from 

solid materials as a function of cumulative L/S (Garrabrants et al., 2010; 2012a; 2012b). 1  In the context of the 

column test, L/S is defined as the volume of liquid passing through the column relative to the dry equivalent 

mass of test material in the column bed and is expressed in units of mL/g-dry. As it relates to conditions in 

the field, L/S can be considered a surrogate measure for time when infiltration rates are considered. 

Approximately 300-600 grams of "as is" or air-dried solid material (moisture content less than ca. 20% dry 

basis) is packed under moderate compactive effort into a 5-cm diameter x 30-cm long column. The test 

material is packed in five "lifts" with each lift hand tamped using a 1-cm diameter rod. Layers of clean silica 

sand are used at the top and bottom of the column to provide flow regulation on the inlet side and coarse 

filtration at the outlet. Leaching solution (eluent) is pumped upward through the material and eluate is 

collected as nine discrete volume fractions of the continuous elution volume. The up-flow percolation mode 
is intended to minimize air entrapment and flow channeling. The pump flow rate is adjusted to provide a 

volume of eluent equivalent to 0.75±0.25 L/S per day. For primarily inorganic materials, deionized water is 

used as the eluent for testing; however, a 1 mM solution of CaCI Z  may be used when testing certain materials 

(e.g., organic soils, clayey materials) where deflocculation of clay layers or dissolution of organic carbon may 

be a concern. The collection bottle is placed at a height of 6 to 12 inches above the column to provide 

sufficient hydraulic head to ensure flow while avoiding siphoning as well as to minimize backpressure which 

can cause leaks in the system. The nine eluate fractions are collected at specified L/S values of 0.2, 0.5, 1.0, 

1.5, 2.0, 4.5, 5.0, 9.5, and 10 mL/g-dry. Analytical sample compositing is allowed depending on the intended 

use of the test results. The eluate pH, conductivity and (optionally) oxidation-reduction potential are 

recorded for each fraction prior to filtration through a 0.45-µm membrane and preservation of an analytical 

sample. After chemical analysis of analytical samples, cumulative release from the column at the specified 

L/S values is calculated from eluate concentrations and interval liquid-solid ratios (L/Si). The outputs of 

Method 1314 include graphs of eluate concentration and cumulative release plotted as a function of L/S, 

which are intended to illustrate changes in leaching that develop as percolation progresses and L/S increases. 

1  The natural pH (also referred to as "own pH") is the final eluate pH response of a deionized water extraction (i.e., no acid 
or base added) of a solid material conducted at an L/S 10 mL/g-dry. 

z For the purposes of this report, both batch liquid-to-solid ratio and column test cumulative liquid-to-solid ratio will be 
denoted as L/S whereas the liquid-to-solid ratio for individual test fractions from the column will be denoted as L/S; 
where the value i represents the endpoint L/S. For example, L/So.2 refers to first fraction of Method 1314 starting at 
L/S=0 mL/g-dry and ending at an L/S=0.2 mL/g-dry while L/Sio refers to the last fraction of the test starting at L/S=9.5 
mL/g-dry ending at L/S=10 mL/g-dry. 
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Eluate Chemical Analysis 
All eluate solutions were analyzed at VU to minimize variability in the results associated with individual 
analytical methods and quality assurance/quality control (QA/QC) assessments. A suite of 40 analytes were 
measured for the purposes of preparing data for any future potential chemical speciation or other modeling. 

Inductively-Coupled Plasma — Optical Emissions Spectrometry 
The concentrations of a suite of analytes were measured by inductively coupled plasma - optical emissions 
spectrometry (ICP-OES) on a Varian ICP Model 720-ES (Agilent Technologies, Santa Clara, CA) following SW- 
846 Method 6010 (US EPA, 2007b). An ICP-OES analytical range of approximately 0.1 mg/L to 25 mg/L for 
trace metals was calibrated using five-point standard curves and the analytical range was extended for major 
components to a maximum of 500 mg/L using seven-point standard curves. During analysis of solutions, 
blanks and calibration check standards (-0.5 mg/L) were monitored every 10 to 20 samples with the 
requirement that recoveries be within 20% of the specified value. Analyses were performed on undiluted 
samples when possible and, when necessary, samples were diluted gravimetrically to within the targeted 
analytical range using 1% (v/v) Optima grade nitric acid (Fisher Scientific) in deionized water. Yttrium at 10 
mg/L was used as an internal standard. One analytical matrix spike was checked for each replicate set of 
analytical samples of a leaching test (i.e., approximately one spike for every ten analytical samples). For each 
5 mL sample aliquot, spikes were prepared by addition of 100 µL of a 10 µg/L standard solution for trace 
species or 100 µL of a 1,000 µg/L standard solution for major species. 

Inductively-Coupled Plasma — Mass Spectrometry 
Inductively-coupled plasma - mass spectrometry (ICP-MS) was used to determine eluate concentrations for 
analytes where the detection limit for ICP-OES was above the screening criteria (i.e., As, Be, Sb, Se, TI) and for 
analytes not well-quantified by ICP-OES (i.e., Cs, Re, Sn). ICP-MS was conducted following SW-846 Method 
6020 (US EPA, 2007c) using a Perkin Elmer model ELAN DRC 11 (Perkin Elmer, Waltham, MA). A seven point 
calibration curve was created by dilution of a bulk standard and used to calibrate the analytical range for low- 
level analytes (0.01 to 100 µg/L) and mid-level analytes (1 to 250 µg/L). ICP-MS was conducted initially on 
10:1 volumetric dilutions (water-to-sample) of eluate solutions to minimize total dissolved solids loading to 
the instrument. If the concentrations of the 10:1 dilutions exceeded the calibration range, additional dilutions 
at 100:1 and 1000:1 were analyzed. If analysis of the diluted sample resulted in concentrations below the ML, 
the analysis is repeated with full strength analytical sample. Internal standards consisting of 50 µL of each a 
10 mg/L indium solution and a 10 mg/L bismuth solution were added to each 10 mL diluted sample aliquot 
prior to analysis. Internal standards of indium and bismuth are used to adjust for the concentration response 
for analytes with mass range below and above 150, respectively. 

lon Chromatograph 
The concentrations of anions (i.e., Br, Cl, F, NO Z, NO3, PO4, SOZ) analytical samples were determined by ion 
chromatography (IC) using a Dionex DX600 chromatograph (Dionex Corporation, Sunnyvale, CA) with a 
conductivity detector following SW-846 Method 9056A (US EPA, 2007d). A five-point standard curve was 
created by dilution of a seven -anion bulk standard and used to calibrate the analytical range which varied 
based on the relative concentrations of analytes in the bulk standard. Analytical blanks and calibration check 
standards at approximately 1 mg/L were measured after every ten analytical samples and compared to 
acceptable QA/QC criteria (i.e., calibration standard recoveries were required to be 85-115% and 
concentrations in analytical blanks required to be non-detectable). 
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Total Carbon Analysis 
Total carbon analysis following SW-846 Method 9060 (US EPA, 2004) for all eluates was performed on a 
Shimadzu model TOC-V CPH/CPN (Shimadzu Scientific Instruments Inc., Columbia, MD) to determine the 
concentrations of dissolved inorganic carbon (DIC) and dissolved organic carbon (DOC) in analytical samples. 
Five-point calibration curves for the analytical range between 1 and 100 mg/L were generated for both DIC 
and non-purgeable DOC analyses . The value for a minimum acceptable standard curve correlation coefficient 
was set at 0.995. An analytical blank and a calibration check standard at approximately 1 mg/L were 
measured after every ten analytical solutions and the results compared to acceptable QA/QC criteria (i.e., the 
recovery of calibration checks were required to be 85-115% and concentrations in analytical blanks were 
required to be non-detectable) . 

Quality Assurance/Quality Control 
A series of QA/QC assessments, including method and analytical blanks, spikes, duplicates, and detection 
limits evaluations, were used to ensure that chemical analysis of eluate solutions were of high quality and that 
test results were not influenced by external sources of target analytes. Data quality indicators (DQIs), or the 
applicable criteria established in the project QAPP for ensuring adequate data quality, were reviewed and 
accepted by US EPA ORD prior to the start of character ization. 

Chemical Analysis  
For each analyte, the method of chemical analysis, method detection limit (MDL), and minimum level of 
quantitation (ML) are presented in Table 1. MDL and ML values were determined by VU following guidance 
in the Technical Support Document for the Assessment of Detection and Quantitation Approaches (US EPA, 
2003). These values were used while assessing the quality control of eluate concentrations as well as in the 
interpretation and reporting of results. Concentrations measured at values less than the MDL were reported 
as "non-detected" in tabular formats, but were set to a value of 1/z the MDL value for plotting and data 
analysis. Concentrations measured at less than the ML but greater than the MDL were reported as "estimated 
values" and were maintained as measured for plotting and data analysis. 

Method Blank Analysis  
Each of the LEAF methods includes requirements for the preparation and collection of inethod blanks which 
are analytical samples used to assess the potential for interferences in the test results due to contamination 
from reagent sources or equipment surfaces. Method blanks typically are extractions conducted using the 
same procedure as the test method, but excluding the solid test material. For Method 1314 where the only 
reagent is deionized water or 1mM CaCI Z solution used as an eluant, the method requires that a sample of the 
eluant is collected as a method blank. For Method 1313 where test reagents include aliquots of acid and base 
added to deionized water, the three specified method blanks include samples of (i) deionized water, (ii) the 
extraction fluid at the highest level of acid addition and (iii) the extraction fluid at the highest level of base 
addition. Using an algorithm developed for validation of the LEAF test methods, the analyte concentration 
result of a eluate solution (i.e., Method 1313 extraction or Method 1314 eluent fraction) is considered to be 
influenced by external sources of contaminants if the analyte concentration in the method blank associated 
with the eluate solution has a valid detectable concentration greater than 20% of the concentration in the 
eluate solution (Garrabrants et al., 2012a; 2012b). Method blanks with analyte concentrations below the 
method limit of quantitation are considered not to influence eluate concentrations. 

Environmental Reference Concentrations and Indicator Ratios 
In order to place leaching test results into context with environmental reference concentrations, the results of 
leach testing (i.e., eluate concentrations for Method 1313 and Method 1314) were compared to the set of 
environmental reference concentrations shown in Table 1. The appropriate sources of environmental 
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reference concentrations designated by US EPA Region 2 were the US EPA Region 9 residential tapwater RSLs 

and the NDWRs. The NDWRs consist of a combination of primary maximum contaminant levels (MCLs), and 

treatment technology action levels, which are enforceable regulatory standards, and secondary MCLs and 

drinking water equivalent levels (DWELs) which are guidance. Based on guidance from US EPA Region 2, 

From these two sources of reference concentrations , a final set of environmental reference concentrations for 

comparison with leaching test results was compiled from these two sources by selecting the lower of the two 

environmental reference concentrations (RSL and NDWR) for each analyte. 3  The selection methodology and 

final set of environmental reference concentrations were reviewed and approved by US EPA Region 2 prior to 

use in this project (Grossman, personal communication, 20 July 2012). Indicator ratios were calculated as the 

maximum eluate concentration from leaching test results (i.e., the maximum concentration within the 

applicable pH range of 6.5-11.5 or the maximum concentration within the range of L/S-dependent leaching) 

divided by the selected environmental reference concentration for each analyte. 

3  The NDWRs and RSLs were developed for different purposes and so the values for any constituent can differ substantially in 
some cases. The chromium and arsenic MCL values in particular are several orders of magnitude above the RSLs. As 
enforceable drinking water standards, MCLs result from rulemaking that considers not only risk, but the feasibility of the 
regulation on a national basis. The risks corresponding to MCLs may therefore range up to an estimated cancer risk of one per 
10,000 and occasionally somewhat higher. MCLs also may not reflect the very latest science, as rulemaking is expensive and 
time consuming, and so MCLs are not updated as easily or frequently as RSLs. RSLs are non-regulatory guidance values used in 
assessing Superfund sites, and uniformly represent cancers risks of one per million, or a Hazard Quotient of one for non- 
carcinogens (G. Helms, personal communication, 1 November 2012). 
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Table 1. Analytical Methods with MDLs and MLs Compared to Environmental Reference Concentrations. The 

final set of Environmental Reference Concentrations used for comparison to leaching tests results is indicated 

in bold. 

aluminLu» AI 50-200'~  1  16,000 tCP-OES 1 5 
Antinionv Sb 6 6 ICP-MS 0.08 0.2 
Arsenic'~ ...._.. As 10 0.045 ICP-MS ....... 0.64 2 
BaMmi Ba 2,000 2,900 ......  ICP-OES 1 5 
Berylliur» Be 4 16 ICP-NIS 0.64 2 
Boron B 7`' 3,100 ICP-OES 1 5 
Bromicle Br fC 17 50 
Cadmium Cd 5 6.9 ICP MS 0.17 0.5 
Calcium Ca lCP-OES 2.6 10 
Cesium Cs ICP-MS 0.49 2 
Chloricle CI 250,000 1,600 IC 6.5 20 
Clu'omium ` Cr 100 0.031M ICP-P9S 0.5 2 
Cobalt Co 4.7 ICP-OES 1.8 5 
Copper Cu 1300` ° 620 ICP-OES 3.7 10 

Dissolved Inorganic Carbon _ 	..._. 	... 	.. 	..._. 	. D[C TOC 130 500 
Dissolved Or-anic Carbon DOC TOC 170 500 
Fluoride F 4,000 620 IC 7 20 
tron Fe 300` 11,000 ICP-OES 2 10 
Lead Pb 15\ ~ ICP-MS 0.23 1 
Lithium Li 31 (CP-OES 1.9 10 
Magnesium Mg ICP-OES 1.1 5 
Man,uanese N1n 1,600`' 320 ICP-OES 2 10 

N4olybdenum . 	............. Nlo 200 \ = 78 iCP-OES 1.2 5 
Nic(:el Ni 700`= 300 ICP-OES 1.8 5 
Nitrate NO3 10,000 25,000" fC 26 100 
Nitrite NO_ 1,000 1,600 IC 18 50 
Phospliate PO ; 760,000 IC 24 100 
Phosphorus P ICP-OES 3.7 10 
Potassium K ICP-OES 1.6 5 
Selenium Se 50 78 ICP-MS 0.52 2 
Silicon Si ICP-OES 1.1 5 
Sodium _,...__ Na ICP-OES 

~_.._. 	~.,.. 2.5 10 
Strontitn» Sr 20,000 ~ ' 9,300 ICP-OES 1 5 
Sulfate S0 250,000\ IC 21 100 
Sult'ur s ICP-OES _. 6.8 20 
Thallium ` TI 2 0.16 ICP-MS 0.51 2 
Tin S ❑ 9,300 ICP-MS 0.7 2 
Titanium Ti ICP-OES 2 10 
Uranium _.. U 30 47 ICP-MS ... 	..... 	. 0.3 1 
Vanadium V 78 ICP-OES 1.5 5 
Zinc Zn 1W 4,700 ICP-OES 1 5 

Notes: RSLs = Residential Tapwater Regional Screening Levels for US EPA Region 9(US EPA, 2012b) 
Rl Chromium RSL based on Cr(VI) 

NDWRs = National Primary Drinking Water Regulations (US EPA, 2012 a) unless noted: 
Nl National Secondary Drinking Water Regulations - non-enforceable guideline 
Nz Drinking Water Equivalent Level (DWEL) 
N3 Treatment Technique Action Level 

* MDL greater than minimum indicator value. 
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RESULTS AND DISCUSSION 

In the following section, a brief presentation of pH- and L/S-dependent leaching results for selected analytes 
is shown to illustrate the general results presentation and compare testing results from Method 1313 and 
Method 1314. Full presentation of leaching results for all tests and analytes is provided in Appendix A. 

Titration Curve and Eluate pH 
Figure 1 shows the titration curve, i.e., eluate pH versus acid addition from Method 1313 (left) and the eluate 
pH recorded in test fractions of Method 1314 (right). 
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Figure 1. Eluate pH results for Method 1313 (left) and Method 1314 (right) testing of AGREMAX. 

Each figure shows results for two test replicates (e.g., AES-M1313-A and AES-M1313-13) corresponding to the 
two material replicates. For the Method 1313 results, the natural pH of AES is 10.9 as indicated by the circled 
data in the Method 1313 figure for the pH response when no acid or base is added. The range of pH for 
Method 1314 eluates is 10.9 at low L/S to 10.2 at high L/S. The eluate pH range from the column test is 
consistent with the natural pH measured from the pH-dependent leaching test. 

Eluate Concentrations as Functions of pH and L/S 
The concentrations of arsenic, boron, cadmium and selenium resulting from testing AGREMAX using Method 
1313 and Method 1314 are shown in Figure 2. Eluate concentrations are presented for both tests as a 
function of pH (left panel) and for only Method 1314 as a function of L/S (right panel). Plotting L/S- 
dependent data as a function of pH allows for comparis on of eluate concentrations at low and high L/S values 
relative to the M1313 LSP curve. The scale of the vertical axes of the two panels has been coordinated so that 
the progression of L/S-dependent data from low to high L/S can be transferred to the pH-dependent leaching 
graph using the eluate concentrations values. 

In the pH-dependent leaching panel (left) gold, dashed vertical lines represent the bounds of an applicable pH 
range for pH-dependent data. The vertical lines focus the assessment toward the range of potential pH values 
anticipated. In the case of AGREMAX, the applicable pH range was determined by US EPA Region 2 to be 
bounded at low pH by the minimum value in the NDW Rs (i.e., pH 6.5) and at the upper pH by a pH value 1/2 
unit above the natural pH of the AES sample (i.e., pH 11.5). 

14 

12 

10 

a 8 
d m 	6 
3 
w 4  

2 

0 

E 

AES000175_0014 



1 
	

1 
J♦® AES-M 1314-A 

~ AES-M1314-B 
0.1 

J 

~ 

E 	0.01 
~ 

U 

y 	0.001 
H 
L a 

0.1 
J 

~ 
E 	0.01 
~ 

U 

y 0.001 
N 
L a 

1uMI 

RSL 	i  

0.1 
	

1 	10 
L/S (L/kg) 

	

0.0001 	 AtS-IVI131.i-A 	y 	 p 
__`____ 	-~~° ~~~ AES-M1313-B 	®®i"` 	®®®"i`®®  

0  own pH  

0.00001      
0 	2 	4 	6 	8 	10 	12 	14 

pH 

	

100 	m 	, 

	

r 	Y 

	

4 	 Y 

	

10 	 °. 
/\ 
J 
~ 	1 
E 

0.1 c 
O 
L 

m 	0.01 

0.001 

0.0001  

0.0001 

0.00001 

100 

10 
/\ 
J 
~ 	1 
E 

0.1 
c 
0 
L 

m 	0.01 

0.001 

0.0001 
0 2 	4 	6 	8 	10 	12 	14 0.1 

pH 

1  ® 1  
Y 0 	AES-M1314-B 
4 AES-M1313-A 

J 	0.1 ® 	AES-M1313-B J 0.1 

cm m C} 	own pH cm 

£ £ 0.01 0.01 £ £ 

0.001 _ICLP--------------- ¢-------- 	---* - vlaC 0.001 £ E 
M --------------------------  Q  ------------------- ---------- M e 	MDL U  U 

0. 0001 
Y 	 4 
F 	 ! 

0.0001 

0.00001 
C 	 ! 
! 	 X 

0.00001 

MDL I 

1 	10 
L/S (L/kg) 

-a-AES-M 1314-A 

~ AES-M 1314-B 

R  

0 	2 	4 	6 	8 	10 	12 	14 	0.1 

pH 

	

10 	 10 - 

J 	1  
~ 

£ 	0.1 
E 
3 
= 	0.01 
d 
~ 
~ 

0.001 

0.0001 

J 	1  
~ 

£ 	0.1 

E 
~ 	 0.01 ._ 
d 
~ 
U)  0.001 

0.0001 

1 	10 
L/S (L/kg) 

0 	2 	4 	6 	8 	10 	12 	14 	0.1 	1 	10 
pH 	 L/S (L/kg) 

Figure 2. Eluate concentrations for arsenic boron cadmium and selenium from Method 1313 and Method 1314 
testing of AGREMAX presented as functions of pH (left) and L/S (right) compared to NDWR and RSL values (the 
lower of each serving as the environmental reference concentration) shown as horizontal lines. TCLP values 
from earlier testing of AGREMAX are indicated as gray horizontal lines when available. 
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Also shown in each panel of Figure 2 are red and purple horizontal lines representing, respectively, the RSLs 
and NDWRs values presented in Table 1. In addition, TCLP concentration values published byAES Puerto 
Rico L.P. from independent testing of AGREMAX (AES, 2009) are shown as a black horizontal dashed line 
spanning the entire pH range. 4  

In Figure 2, the column test results (right) show that several analytes "washout° by a cumulative L/S value of 
2 L/kg, resulting in eluate concentrations near or below quantitation limits (i.e., ML values). This washout 
effect is clearly illustrated for cadmium and to a lesser degree for arsenic and selenium. Method 1314 eluate 
concentrations measured at low L/S between 0.2 and 0.5 L/kg are commonly higher than Method 1313 eluate 
concentrations which are measured at L/S of 10 L/kg due to the influence of ionic strength on constituent 
solubility. When Method 1314 eluate concentrations are plotted as a function of pH and compared to Method 
1313 data, the column data for more soluble species with strong L/S-dependence are shown to have a wide 
dynamic range (i.e., difference between high and low concentrations) with the trend line "cutting across" the 
pH-dependence curve. In Figure 2, strong L/S-dependence is illustrated for cadmium and selenium, while the 
L/S effect is less strong for arsenic and boron. 

Data Quality Evaluation 
Evaluation of data quality for this project include review of the analytical QC/QC relative to DQI goals 
established in the project QAPP and the assessment of potential interferences on low-level eluate 
concentrations through method blank analysis. A detailed analysis of analytic data quality is presented in 
Appendix B. 

Analytical QA/QC Results 
The established DQI goals for chemical analysis and the resulting DQIs from this project are shown in Table 2. 
The precision results are based on the overall mean relative standard deviation for parameters with more 
than two analytical replicates (i.e., ICP-OES, ICP-MS, IC, TOC analyses and moisture content). No precision 
value is provided for IC analysis as only a single analytical replicate is measured. Completeness was 
determined as the percentage of valid measurements (i.e., excluding analytical non-detects) meeting DQI 
goals out of the total number of ineasurements. The overall results show that the DQI goals established in the 
project QAPP were achieved for all eluate measurements in this study. 

Table 2. Data Quality Indicator Goals and Overall Results. 

lCP-OES - cations EPA Nletliod 6010 ±10'%> >90 1  1.9'%H 100'%H 

ICP-MS - cations .._ 	_....... EPA Method 6020 . 	... 	__..._. 	.. 	. ±10 1 A >90 1 %~ . 2.8 ( %~ 100% _... 
lC - anions EPA Method 6056A ±10'%, >90'/, NA 100°/n 

Carbon - DIC, DOC EPA Method 9060 ±10°/) >90% 2.0 100% 

PH, conductiaity Electrode ±2 111
~ 100'% ,  21%, 100'% 

moistUne content ASTM D2216-05 ±10%, 100'%) 0.2(%, 100°o 

Note: NA ="not available" - RSD as IC analysis is based on a single measurement. 

4  TCLP does not require measurement and recording of the final extract pH (i.e., after tumbling). If, however, the final pH had 
been documented, the TCLP concentration values could be plotted as a function of pH which would provide better perspective on 
how TCLP data correspond to LFAF testing results. 
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In order to ensure that the analytical techniques accurately account for the target analytes in the analytical 
solution, matrix spikes (i.e., samples of the analytical solution with addition of a known mass of target 
analytes) were measured and the recovered spiked mass calculated. The criterion for acceptable spike 
recovery was that the mass recovered should be between 80 and 120% of the mass added to the sample. 
Table 3 presents a summary of the spike recovery results for each analytical technique (e.g., ICP-OES, ICP-MS, 
etc.) and leaching method (i.e., Method 1313 and Method 1314) as a percentage of the mass added to 
analytical sample. The table shows the mean spike recovery as well as the minimum and maximum spike 
recovery for all analytes measured by that analytical method. No matrix spikes were conducted for IC in 
accordance with the QAPP approved by the EPA QA personnel. All spike recoveries for ICP-OES, ICP-MS and 
carbon analyses were well within the 80 to 120% criteria. 

Table 3. Analytical Matrix Spike Recovery Summary. 

(CP-OES - cetions 	EPA Nletliod 6010 	99'/, 

ICP-MS - cations 	EPA Method 6020 	99'%, _ .... .. _... 
lC - anions 	 EPA Metthod 6056A 	NA 

Carboil - DIC, DOC 	EPA Methocl 9060 	92% 

8C'%H 115 1 %H 1 	%, 85 %, 11: 	'%H 

94`%u 104 1/u 98 ,  Yo 92°u 102'%i 

NA NA NA NA NA 

91% 94(%) 93% 91'%o 96(%) 

Note: NA ="not available" - Matrix spikes were not conducted for IC analysis. 

Method Blank Analysis Results 
Method blank analysis for both Method 1313 and Method 1314 showed that no method blanks had analyte 
concentration s above the ML values with the exception of those Method 1313 method blanks stemming from 
addition of acid or base to deionized water (e.g., potassium from KOH addition in the Method 1313 base 
method blank, or nitrate from HNO 3  addition in the Method 1313 acid method blank). Therefore, method 
blanks were not considered to influence eluate concentrations for any of the eluate concentrations from 
either leaching test. 

Comparison of Leaching Results to Environmental Reference Concentrations 
In order to facilitate the comparison of eluate concentrations to the selected environmental reference 
concentrations , the indicator ratio was defined as the maximum eluate concentration (i.e., the maximum 
concentration within the applicable pH range of 6.5-11.5 or the maximum concentration within the scope of 
L/S-dependent leaching) divided by the selected environmental reference concentration. The indicator ratio 
is intended to place leaching test eluate concentrations for various analytes into perspective. However, the 
indicator ratio does not consider any dilution or attenuation that may occur from the point of release (i.e., 
leaching source term) to the point of potential exposure or compliance. 

The resulting indicator ratios for Method 1313 and Method 1314 test results (rounded to whole numbers) 
are shown in Table 4 for each analyte. The indicator ratios for arsenic, boron, chloride, chromium, fluoride 
(Method 1314), lithium (Method 1314), and molybdenum (Method 1314) for both leaching tests are greater 
than 100 as shown in red bold text with a thick red outline. Indicator ratios for aluminum (Method 1314), 
fluoride (Method 1313), lithium (Method 1313), molybdenum (Method 1313), nitrate (Method 1314), 
selenium, sulfate and thallium are between 10 and 100 as shown in orange bold text with a thin orange 
outline. 
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Table 4. Environmental Reference Concentrations, Maximum Leaching Test Eluate Concentration s, and 
Indicator Ratios for pH-dependent Leaching (Method 1313) and L/S-dependent Leaching (Method 1314). Ratios 
between 10 and 100 are shown in bold orange while ratios greater than 100 as shown in bold red. 

Aluminum 	 AI 	0.05 	 035 	 7 	0.66 

Antiirnonv 	 sb 	0.006 	 0.053 	 9 	0.019 	 3 

= Arsenic 	 As 	0.000045 	0.051 	1,100 	0.043 	950 

i  Bacium Ba 2 2.1 1 0.061 

~ Beryliium Be 0.004 ~ 0.00032 0.00032 
, 

Boron B 0.007 12 1 
~~mmb_ 
 390  

? Cadmium , Cd ~ ~0.005 
~ 	 ~~~ 	~  

~0.0020 0.0071 , 1 _ 
Chloride Cl 1.6 780 12,000 

 Chromium Cr 0.000031 0.015 0.28 a100  

Cobalt Co 0.0047 0.013 3 0.0064 I ..; 
; Copper Cu 0.62 0.0072 - 0.018 

a Fluoride F 0.62 
%,,.n----m-.m.~,~.,-.,. ~,mm 

 40 92 150 

? Iron Fe 0.3 ~ 0.014 0.001 ~ 

Lead Pb 0.015 0.00012 - 0.0058 

Litliium Li 0.031 1.1 3.9  

Man,Qanese Nln 032 0.61 2 0.001 

Ivlolybdenum Ivlo 0.078 0.99 I3 160 
~ 
? Nlckel Ni 0.3 

a, ~ ..,

................. 

 
0.081 - 

............  
0.027 

i Nitrate NOs i 10 i 
:~~m,m-.~~~ m,m,m,m,m,~  

41 ~4 
~mmmmm~,~ 

560 

Nitrite 	~ NO~z 1  0.009  ~ 0.009 

Phosphate PO4 760 0.012 - 0.012 - 

Selenium Se 0.05 0.51 16 

Strontium Sr 9.3 46 5 15 Z 

? Sulfate SO4 250 ; 2,700 21,000 

i Thallium Tl 0.00016 ~ 0.0050 0.0023 
~ ~~m,~mmmmmmmm-  

i Tin Sn 9.3 0.00035 - 0.0021~ 

 Uranium  U ~ 0.03  0.059  ~ ~ 	2 0.0015 

Vanadium V 0.078 0.43 6 0.65 8 

 Zinc Zn 0.01 0.0043 - 0.030 3  

Notes: * Maximum M1313 concentration between pH 6.5 (lower range of NDWRs) and pH 11.5 
(1/2 unit above natural pH) 

indicates that the ratio is less than 1(i.e., the maximum LEAF test result was less than 
the environmental reference concentration) 
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SUMMARY 

This document reports on the results of LEAF-based leaching assessment of AGREMAX sampled from the AES 

Puerto Rico L.P. coal-fired power plant in Guayama, Puerto Rico. AGREMAX is a partially solidified mixture of 

coal combustion fly ash and bottom ash. Subsamples of AGREMAX were collected and shipped to ARCADIS 

under chain of custody for testing. Homogenized samples of the solid material were subjected to pH- 

dependen t leaching conducted by ARCADIS using Method 1313 and percolation column leaching conducted 

by VU using Method 1314. Test eluates were analyzed for a range of nearly 40 target analytes including 

major, minor and trace constituents. The leaching results for a selection of analytes were presented to 

illustrate how pH-dependence and percolation are related. In order to put eluate concentrations into 

perspective, the eluate concentrations from these leaching methods were compared to the minimum of 

indicator values derived from RSLs for tapwater or NDWRs. 

Based on the above test results, the following observations were made regard the indicator ratios calculated 

as the maximum applicable eluate concentration from each leaching test 5  divided by the selected 

environmental reference concentration: 

pH-dependent LeachinLi  

• Indicator Ratio greater than 100 for arsenic, boron, chloride and chromium, and 

• Indicator Ratio between 10 and 100 for fluoride, lithium, molybdenum selenium, sulfate, and 

thallium, 

L/S-dependent Leaching jmaximum concentrations at L/S < 2 L/k~l  

• Indicator Ratio greater than 100 for arsenic, boron, chloride, chromium, fluoride, lithium, and 

molybdenum, and 

• Indicator Ratio between 10 and 100 for aluminum, nitrate, selenium, sulfate, and thallium. 

Comparisons of the eluate concentrations to environmental reference concentrations are used to put the 

leachate concentrations from Method 1313 and Method 1314 into perspective with some regulatory and non- 

regulatory risk estimate values. The leaching test concentrations provided in this report do not consider 

dilution and attenuation factors that may be associated with different disposal or use scenarios. However, the 

LEAF method data can appropriately be used as a source term release estimate for groundwater fate and 

transport modeling that reflects the range of environmental conditions that AGREMAX is anticipated to 

encounter in the environment over time. 

5  For Method 1313, maximum eluate concentration was determined within the applicable pH range established by US EPA 
Region 2 to be 6.5 to 11.5. For Method 1314, maximum eluate concentration was the determined to be the maximum 
concentration in any test fraction between L/S 0.2 and L/S 10 mL/g-dry. 
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Figure A-1. Eluate pH measured for pH-dependence leaching (Method 1313) and percolation column leaching 
(Method 1314). 
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Figure A-2. Eluate concentration from pH-dependent leaching (Method 1313) and percolation column leaching 
(Method 1314) compared to indicator lines. 

Notes: NDWR = National Drinking Water Regulations (US EPA, 2012a) 
RSL = Residential Tapwater Regional Screening Levels for Region 9(US EPA, 2012b) 
TCLP = Toxicity Characteristic Leaching Procedure results from September 2009 (AES, 2009) 
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Figure A-3. Eluate concentration from pH-dependent leaching (Method 1313) and percolation column leaching 
(Method 1314) compared to indicator lines. 

Notes: NDWR = National Drinking Water Regulations (US EPA, 2012a) 
RSL = Residential Tapwater Regional Screening Levels for Region 9(US EPA, 2012b) 
TCLP = Toxicity Characteristic Leaching Procedure results from September 2009 (AES, 2009) 
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TCLP = Toxicity Characteristic Leaching Procedure results from September 2009 (AES, 2009) 
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Figure A-13. Eluate concentration from pH-dependent leaching (Method 1313) and percolation column leaching 
(Method 1314) compared to indicator lines. 
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Figure A-14. Eluate concentration from pH-dependent leaching (Method 1313) and percolation column leaching 
(Method 1314) compared to indicator lines. 

Notes: NDWR = National Drinking Water Regulations (US EPA, 2012a) 
RSL = Residential Tapwater Regional Screening Levels for Region 9(US EPA, 2012b) 
TCLP = Toxicity Characteristic Leaching Procedure results from September 2009 (AES, 2009) 
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Figure A-15. Eluate concentration from pH-dependent leaching (Method 1313) and percolation column leaching 
(Method 1314) compared to indicator lines. 

Notes: NDWR = National Drinking Water Regulations (US EPA, 2012a) 
RSL = Residential Tapwater Regional Screening Levels for Region 9(US EPA, 2012b) 
TCLP = Toxicity Characteristic Leaching Procedure results from September 2009 (AES, 2009) 
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ANALYTICAL QA/QC 

Introduction 
The tables in this appendix present the quality assurance/quality control results for the analytical 
measurement of eluate concentrations from the preserved eluates submitted by each of the validation 
laboratories. The data shown in this appendix is applicable only to the analytical solutions measured by 
inductively coupled plasma - optical emissions spectrometry (ICP-OES) performed by Vanderbilt University 
(VU). The analytical methods, instrument calibration, and analytical QA/QC program followed throughout 
this project are detailed in the main report starting on Page 10. 

Organization of the QA/QC Tables 
Each table in the appendix represents the final eluate solution concentrations for a single element from a 
single laboratory. The tables are ordered alphabetically by element symbol (e.g., "AI" for aluminum or "Sb" 
for antimony) within each the leaching method (i.e., Method 1313 versus Method 1314). The information 
within each table is ordered by the test position number within each leaching method. 

Columns in the Analytical QA/QC Tables 
The following is a description of the columns in each table in the appendix. 

Analyte (1 St  Column) 
Element or ion symbol based on the periodic table used to identifythe analyte. 

Sample ID (2" d  Column) 
Coded identifier for each sample comprised of the following items separated by dashes: 

• method code (i.e., "1313" for Method 1313 or "1314" for Method 1314) 

• 	material code (i.e., "AES") 
• 	test position number (e.g., "T01" for first eluate of the test) 
• 	replicate letter (e.g., "A" for first test run) 

Dilution Factor (3 rd  Column) 
The dilution factor for the analytical sample measured in the instrument or the multiplier associated with 
calculating final eluate concentrations from analytical sample concentration. Typically for ICP-OES, full 
strength analytical samples are measured and the resultant dilution factor is "1°. However, dilution 
factors of at least "10" are common for inductively coupled plasma - mass spectrometry (ICP-MS) 
analysis in order to minimize interferences from analytical solutions with high sodium and potassium 
content. 

Sample Conc. in pg/L (4 t" Column) 
The concentration of the analytical sample in µg/L as measured by the instrument specified in the 
141b Column. 
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Qualifier (S t" Column) 
A quality control qualifier used to flag analytical samples that are below the quantification or detection 
limits. The following table of qualifiers was used. 

E 	Estimated value betweern ttie MDLand MLvalues 

U 	Non-detected \ , alues below the N1DL 

U 1/2 	Noi1-detected values below the MDL set to 1/z the MDL for graphing purposes 

Instrument Conc. in pg/L (6 t" Column) 
The final eluate concentration used in the validation study determined by multiplying the analytical 
sample concentration (4 1h Column) by the dilution factor (3rd Column). 

RSD (7t" Column) 
Relative standard deviation of the three analytical measurements of the analytical sample calculated 
automatically through instrument software. The RSD does not represent the relative standard deviation 
of replicate analysis using triplicate samples. 

MDL (8t" Column) 
The MDL is the method detection limit in µg/L for the analysis calculated by the VU laboratory manager 
using the instrument specified in the 14 1h Column. The MDL is equal to the standard deviation of analysis 
of seven low-level standard solutions measured on seven non-consecutive days . S„_7 multiplied by the 
Student's t-distribution value for the seven replicates at the 99% confidence level, t(n-1, 1-a=99) (EPA, 
2003). 

MDL = J (n=7) X t (n-1=6,1—a=0.99) 
	 Equation B-1 

where S(„_7) is the standard deviation of seven non-consecutive measurements (µg/L), and 

t~ i-6i_a-o.99~ is the Student t-distribution value for seven replicates at the 99% confidence 
level (3.14267). 

ML (9 t" Column) 
The ML value is the estimated minimum level of quantification in µg/L for the analysis calculated by the 
VU laboratory manager using the instrument specified in the 14 1h Column. The ML value is equal to the 
MDL calculated in Equation B-1 multiplied by a value of 3.18 (EPA, 2003). 

ML = 3.18 x MDL 	 Equation B-2 

Spike Solution Conc. (10 t" Column) and Spike Volume (11 t" Column) 
The concentration in µg/L of the standard solution used to spike analytical samples and the volume of the 
standard solution added to each analytical sample. The theoretical mass of an element that is spiked into 
an analytical sample, MSp,ke is equal to the concentration of the standard solution used as the source of the 
spike, CSta, multiplied by the volume of the spike in liters added to the analytical sample, VSta. 

1:r-3 
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MQa QC spike — Csra x ' V td x 10 ~! L, 	
Equation B 3 

where MSp;ke is the theoretical mass of spiked into the analytical sample (µg), 

CSta is the concentration of the standard solution (µg/L), and 

VSta is the volume of the standard solution added to the analytical sample (L). 

Spike Conc. (12 t" Column) 
The concentration of the spiked analytical solution in µg/L as measured by the instrument specified in 
the 14th Column. 

Spike Recovery (13 t" Column) 
The percentage of spiked mass recovered during analysis of the spiked solution calculated by the VU 
laboratory manager. The spike recovery, Rspike, is equal to the ratio mass recovered from the spiked 
sample (ie., the difference between the concentration of the spiked sample, CSpike, and the associated 
analytical sample concentration, CSamp1e, multiplied by the final volume of the spiked sample, VSpike) to the 
theoretical mass in the spike, MSpike,  calculated in Equation B-3 multiplied by 100%: 

(CQA/QC spike ~ ~sanzple ~ x  ~QA/QC spike 

M  QA/AC spike 

x 100% 	 Equation B-4 

where RSpike is the mass of the spike recovered in the spiked sample (%), 

CSp;ke is the concentration of the spiked analytical sample (µg/L), 

CSQ,,,pie is the concentration of the analytical sample in the 4 1h Column (µg/L), and 

VSp;ke is the final volume of the spiked analytical sample (L). 

Instrument (14 t" Column) 
The instrument used for the analytical measurement (e.g., "VU ICP-OES° denotes that the instrument was 
the Vanderbilt University Varian 620 ICP-OES). 

Date/Time (15 t" Column) 
The date and time that the analytical sample measurement was recorded by the instrument software. 
This column is used to uniquely identify each analysis and does not reflect the data and time of spiked 
solution measurement. 

Filename (16 t" Column) 
The name of the instrument output file where the analytical data is stored. 

I:is'~ 
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Analytical QA/QC Summary - Method 1313 

ICP-OES 

Alut»illcml Al 18 18 18 3.6 100'%, 

Boron E 18 18 18 1.0 100'%I 

Barium Ba 18 18 18 12 100°V,, 

Calcium Ca 18 18 18 0.8 100'/, 

Cobalt Co 18 8 8 2.0 100'%u 

Copper Cu 18 6 6 1.9 100'Yo 

IrOn Fe 18 8 8 2.1 100% 

Litliium Li 18 18 18 2.4 100'/, 

Ma,Qnesicml Ma 18 18 18 1.3 100% 

Nlan,Qanese (\9n 18 12 12 1.1 100'/ 

Molvbdenum Mo 18 18 18 1.5 100% 

Nicl:el Ni 18 12 12 1.9 100'%, 

Phosphorus P 18 12 12 3.1 100 %, 

Potassiuin K 18 18 18 2.2 100'/, 

Silicoil Si 18 18 18 1.0 100% 

Sodium Na 18 18 18 0.7 100'% 

Str011hUnl Sr 18 18 18 1.3 100'VO 

SLIItuF S 18 18 18 0.8 100"1 

Titanium Ti 18 2 2 1.6 100% 

Vanadium 1.2 100"lu 

Zinc Zil 18 6 6 1.2 100% 

I[flaI)aCy 

Ailtimonv Sb 18 18 18 1.7 100I%, 

Arsenic As 18 18 18 2.7 100'/, 

Beryflium Be 18 4 4 2.8 100"/0 

Cadmium Cd 18 18 18 23 100% 

Cesium Cs 18 18 18 1.6 100 0/0 

Chromium Cr 18 18 18 2.9 100'%, 

Lead Pb 18 6 6 1.1 100%, 

Selenium Se 18 18 18 2.4 100"/, 

Thallium TI 18 10 10 1.5 100(%I 

Tin Sn 18 2 2 3. ~} 100'%H 

U1'a1icm1 U 18 12 12 7.8 100I%) 

10 
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Carbon Analysis 

Carbon, tilorganic DIC 18 12 12 3.8 	 100'%, 

Carbon, Or,Qanic DOC 18 18 18 0.9 	 100'%, 

IC 

Broinicle Br 18 0 0 

Chloride CI 18 18 18 
RSD and Completeness 

Fluoride F 18 18 18 are not available as IC 
Nihrate NO3 18 18 18 analysis isbased ona 

Nitrite NO2 18 0 0 single measurement of 

Phosphate PO4 18 0 0 an analytical sample. 

Sulfate SO4 18 18 18 

11 
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Analytical QA/QC Summary — Method 1314 

ICP-OES 

Alut»illcml Al 18 18 18 1.7 100% 

Boron E 18 18 18 1.1 100 1 %, 

Earium Ea 18 18 18 1.0 100% 

Calcium Ca 18 18 18 1.0 100'/, 

Cobalt Co 18 2 2 1.7 100 1% 

Copper Cu 18 2 2 6.0 100'%P 

Iron Fe 18 0 0 NA NA 

Litliium Li 18 18 18 2.0 100'%P 

Ma,Qnesicml Ma 18 18 18 3.9 100I%u 

Man,Qanese (\9n 18 0 0 tiA NA 

Molvhdenum Mo 18 18 18 1.8 100 , %, 

Nicl:el Ni 18 6 6 4.9 100'/, 

Phosphorus P 18 6 6 2.7 100 1 %, 

Potassiuin I{ 18 18 18 1.1 100'/, 

Silicoil Si 18 18 18 1.1 100% 

Sodium Na 18 18 18 0.9 100'%, 

Strontium Sr 18 18 18 1.4 100I%) 

Sulfur S 18 18 18 1.0 100'%I 

Titaluum Ti 18 0 0 NA NA 

Vanadium 18 18 18 1.3 100'/, 

Zinc Zil 18 16 16 4.4 100I%) 

ICP-OES 

Ailtimonv Sb 18 8 8 2.1 100'%I 

Arsenic As 18 18 18 2.6 100'/, 

Eervllium Ee 18 0 0 NA NA 

Cadmium Cd 18 8 8 2.9 100'%I 

Cesium Cs 18 18 18 1.8 100(%, 

Chromium Cr 18 13 13 2.1 100'%, 

Lead Pb 18 4 4 4.4 100"/„ 

Selenium Se 18 18 18 2.1 100 1  , I 
Thallium TI 18 2 2 4.5 100% 

Tin Sn 18 2 2 2.4 100'%, 

Uranitnn U 18 0 0 NA NA 

12 
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Carbon Analysis 

Carbon, tilorganic DIC 18 18 18 2.6 	 100'%, 

Carbon, Or,Qanic DOC 18 18 18 0.9 	 100'/, 

IC 

Broinicle Br 18 4 4 

Chloride CI 18 18 18 
RSD and Completeness 

Fluoride F 18 18 18 are not available as IC 
Nihrate NO3 18 18 18 analysis isbased ona 

Nitrite NO2 18 0 0 single measurement of 

Phosphate PO4 18 0 0 an analytical sample. 

Sulfate SO4 18 18 18 

13 
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Matrix Spike Recovery Summary - Method 1313 

1CP-OES 

Alumiilum AI 348.29 1,000 1,387.3 1,039.0 104 1%, 

Aluniinuin AI 336.59 1,000 1,353.2 1,016.6 102'%, 

Boron B 1,150.93 1,000 2,225.8 1,074.9 107% 

Boron B 1,135.35 1,000 2,17L6 1,036.2 104 ~/ 

Earium Ba 68.81 1,000 1,008.3 939.4 94% 

Barium Ea 69.01 1,000 997.6 928.6 93'%I 

Calcium Ca 566,606.00 1,000 567,514.0 908.0 91I%, 

Calcium Ca 573389.00 1,000 574,264.0 875.0 88'/H 

Cobalt Co 0.90 1,000 993.9 993.0 99% 

Cobalt Co 0.90 1,000 970.6 969.7 97", 

Copper Cu 1.86 1,000 1,030.2 1,028.3 103% 

Copper Cu 1.85 1,000 1,025.1 1,023.2 102% 

Iron Fe 1.00 1,000 1,061.1 1,060.1 106% 

lron Fe 1.00 1,000 1,042.9 1,041.9 104'/, 

Littlium Li 278.99 1,000 1,256.2 977.2 98'%, 

Lithium Li 284.46 1,000 1,256.4 971.9 97'% 

Magnesium MG 9.18 1,000 1,036.1 1,026.9 103% 

MaQnesium P9g 9.98 1,000 1,026.6 1,016.6 102'% 

Manganese Mn 177.15 1,000 1,170.3 993.2 99'%' 

Nlanganese Nln 214.98 1,000 1,161.3 946.3 95'/H 

Molybdenum Mo 646.46 1,000 1,650.1 1,003.7 100 1 %l 

Molvbdenum Nlo 64336 1,000 1,611.0 967.7 97'/P 

Nickel Ni 0.90 1,000 1,043.1 1,042.2 104 , %, 

Nicl:el Ni 0.90 1,000 1,034.4 1,033.5 103'/1 

Phosphorus _ 	....... 
P 1.85 1,000 1,056.1 1,054.3 105 1 %u 

Phosphorus P 1.85 1,000 1,0Z3.9 1,022.1 102 / 

Potassiuni K 276,032.00 1,000 276,966.0 934.0 93 , ,1 << 

Potassium K 282,925.00 1,000 283,826.0 901.0 90 1 %, 

Silicon Si 9,420.70 1,000 10,372.1 951.4 95% 

Silicon Si 9,392.35 1,000 10322.1 929.8 93'%, 

Soclium Na 491,942.00 1,000 492,837.0 895.0 90% 

Sodium Na 517,956.00 1,000 518,837.0 881.0  

Strontium Sr 7,809.93 1,000 8,763.5 953.5 95"/„ 

Strontium Sr 8,742.79 1,000 9,663.5 920.7 92'% 

Sulrur S 973,267.00 5,000 978,043.0 4,776.0 96(%O 

Sulfur S 988,445.00 5,000 993,043.0 4,598.0 92 1 %, 

Titanium Ti 1.00 1,000 1,060.5 1,059.5 106% 

Titanium Ti 1.00 1,000 1,029.3 1,028.3 103'/1 

Vanadium V 158.34 1,000 1,163.8 1,005.4 101°X) 

Vanadium V 15534 1,000 1,137.6 982.2 98% 

Zinc Zn 0.50 1,000 1,149.5 1,149.0 115% 

Zinc Zn 0.50 1,000 1,123.6 1,123.1 112'111(1 
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1 CP-MS 

Antiiuonv Sb 11.30 500 517.58 5063 101 , %, 

Antimonv i;b 12.10 500 491.05 479.0 96'%l 

Eeryllium Ee 0.32 500 504.71 504.4 101'%o 

Bervllium Ee 032 500 48435 484.0 971%H 

Cadmium Cd 0.71 500 516.38 515.7 103 1 %, 

Cadmium Cd 0.77 500 508.41 507.6 102'111(1 

Cesium Cs 20.10 500 499.22 479.1 96% 

Cesium Cs 21.20 500 495.03 473.8 95 1 %, 

Chromiurn Cr 12.70 500 518.00 505.3 101 yo 

Chromium Cr 14.60 500 512.00 497. } 99'%H 

Lead Pb 0.11 500 488.03 .... 	... 
487.9 98 ~~ 

Lead 
~ r..., 

Pb 0.11 500 476.39 476.3 95'/ 
a, 

Seleniur» Se 199.00 500 705.96 507.0 101% 

Selenium Se 175.00 500 665.41 490.4 98'/I 

ThallicmI TI 0.25 500 497.71 497.5 99"/„ 

Thalliuni TI 0.25 500 474.38 474.1 95 1 %, 

Tin Sn 0.35 500 492.10 ..._._....... 491.8 _._........ 98% «._. 	__... 
Tin Sn 0.35 500 483.60 _ ,v.

-

. _ 
483.3 97% 

Uranium U 0.15 500 502.81 502~7 101% 

Uranium U 0.15 500 499.38 499.2 100'/, 

TC 

Carbon, inor„aliic DIC 6,413.00 500 6,877.00 464.0 93'%, 

Carbon, inor Qanic DIC 6, ~}05.00 500 6,865.00 ~}60.0 92'%, 

Carbon, organic DOC 4,873.00 500 5,341.00 468.0 94 , %, 

Carbon, organic DOC 5,357.00 500 5,814.00 457.0 91'% 

15 
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Matrix Spike Recovery Summary - Method 1314 

1CP-OES 

Aluniinunl AI 435.79 1,000 1,461.8 1,026.0 103 1%, 

Aluniinum AI 5 20.3 9 1,000 1,546.5 1,026.1 1031/1 

Eoron E 2,142.53 1,000 3,066.0 923.5 92'%, 

Boron B 1,964.58 1,000 2,848.3 883.7 88 1 / 

Eariunl Ea 33.56 1,000 1,115.6 1,082.1 108% 

Bariunl Ba 3 1.7 3 1,000 1,075.0 1,043.2 104'/ 

Calcium Ca 427,401.00 1,000 428,358.0 957.0 96'X0 

Calcium Ca 416,730.00 1,000 417,658.0 928.0 93'%H 

Cobalt Co 236 1,000 1,058.3 1,055.9 106 1A 

Cobalt Co 1.92 1,000 995.4 993.5 99'/I 

Copper 
_. 

CLU 4.46 1,000 __. 	._.__... 1,105.1 1, 1 00.6 __. _,... 	. 1 1 0'% 

Copper Cu 4.10 1,000 
~ 	r=.._. 

1,037.9 
~ _. 

1,033.8 
~._.....~ _. 

..... 	 p_ 
103 /o 

._w 	..._ ~~ 

Iron Fe 1.00 1,000 1073.0 I,072.0 107% 

lron Fe 1.00 1,000 1,0063 1,005.3 101'/, 

LithiLUll Li 2,145.97 1,000 3,089.3 943.3 94% 

Litliium Li 2,106.65 1,000 3,002.7 896.0 90'%I 

Magnesiunl Mg 1.00 1,000 1,067.6 1,066.6 107% 

Ma,Qnesium NI,Q 1.00 1,000 1,009.3 1,008.3 101' 1 / 

Manganese Mn 124.48 1,000 1,151.8 1,027.3 103 1 %I 

Nlanganese Nln 117.86 1,000 1,061.1 943.2 94 1 / 

Molybdenunl Mo 1,447.32 1,000 2,469.7 1,022.4 102 1 %0 

Molvbdenum Nlo 1,590.47 1,000 2,543.7 953.2 95'/, 

Nicl:el Ni 6.82 I,000 1,039.5 1,032.6 103 , 11 /o 

Nicl:el Ni 6.87 1,000 986.4 979.5 98",4, 

Phosphorus _ 	....... 
P 37.56 1,000 1,098.4 1,060.9 106 1 %, 

Phosphorus P 32.54 1,000 1,083.5 1,051.0 105'/, 

Potassiuni K 1,034,420.00 5,000 1,039,150.0 4,730.0 95 , %, 

Potassium K 967,993.00 5,000 972,570.0 4,577.0 92'/P 

Silicon Si 18,312.50 1,000 19,271.8 959.3 96 , %) 

Silicon Si 18,063.10 1,000 18,988.6 925.5 93'/ 

Socliunl Na 1,028,840.00 5,000 1,033,350.0 4,510.0 90 ,;,, 

Sodium Na 967,339.00 5,000 97I,630.0 4,291.0 86'%, 

Stt'OI1tILli11 St 8,486.42 1,000 9,592.1 1,105.7 III"u 

Strontium Sr 8,278.21 1,000 9,333.4 1,055.2 106"% 

Sulrur S 2,916,400.00 5,000 2,920,820.0 4,420.0 88 , %, 

Sulfur S 2,842,140.00 5,000 2,846,400.0 4,260.0 85'%, 

Titaniunl Ti 1.00 1,000 1,132.3 1,131.3 I13'%) 

Titallium Ti 1.00 1,000 1,064.7 1,063.7 106 1 %1 

Vanadiunl V 458.46 1,000 1,516.3 1,057.8 106'%0 

Vanadium V 437.57 1,000 1,448.4 1,010.9 101'% 

Zinc Zn 9.19 1,000 1,093.8 1,084.6 108 ,X) 

Zinc Zn 8.76 1,000 1,106.7 1,097.9 110' 1 / 

IG7 
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1 CP-MS 

Antiiuony Sb 11.90 500 512.15 500.3 100I%, 

Antimonv Sb 12.40 500 504.71 492.3 98'/I 

Eeryllium Ee 0.32 500 506.09 505.8 101% 

Bervllium Ee 0.32 500 499.38 499.1 100'/ 

Cadmium Cd 2.58 500 509.32 506.7 101I/o 

Cadmium Cd 2.92 500 503.02 500.1 100'/, 

Cesium Cs 71.30 500 543.82 472.5 95IX ~ 

Cesium Cs 69.40 500 528.78 459.4 92'%l 

Chromiurn Cr 36.80 500 517.18 480.4 96'%, 

Chromium Cr 30.90 500 504.22 4733 95'%, 

Lead Pb 0.11 500 501.07 501.0 _.. 
100 1 %0 

Lead Pb 0.11 500 489.26 489.1 98 1 /) 

Seleniur» Se 226.00 500 694.83 468.8 94% ~ 

Seleniuirn Se 182.00 500 661.07 479.1 96'%l 

Thallicml TI 0.59 500 491.23 490.6 98'%, 

Tliallium TI 0.56 500 485.95 485.4 97'/l 

Tin Sn 1.51 500 512.85 511.3 .._._ 102% _..._ 
Tin Sn 1.46 ... 500 _.. 500.37 

~ .Y_ 498.9 
~ _. 100% 

.._... 
Uranium U 0.15

. __ 
500 496.28 496.1

. . . 
 990/9 

Uranium U 0.15 500 488.44 4883 98"/, 

TC 

Carbon, iilorganic DIC 3,465.00 500 3,944.00 479.0 96% 

Carbon, inorQanic DIC 3,848.00 500 4308.00 460.0 92'% ~ 

Carbon, organic DOC 11,840.00 500 12,310.00 470.0 94%, 

. Carbon, organic DOC 10,678.00 500 11,132.00 454.0 91" 

17 

AES000175_0055 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng1) (pg/L) (°/a) (ug/L) (ug/L) (ug/L) 	(pL) (ug/L) (%) 
AI 1313-AES-T01-A 1 89.63 89.63 1.9 1 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T02-A 1 108.58 108.58 4.5 1 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T03-A 1 348.29 348.29 2.3 1 5 10,000 	1,000 	1,387.30 104% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T04-A 1 64.28 64.28 4.2 1 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T05-A 1 25.47 25.47 3.0 1 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T06-A 1 15.65 15.65 5.4 1 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T07-A 1 155.35 155.35 7.8 1 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T08-A 1 234,286.00 234,286.00 0.7 1 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T09-A 1 1,013,820.00 1,013,820.00 1.3 1 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

AI 1313-AES-T01-B 1 85.65 85.65 5.0 1 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T02-B 1 113.33 113.33 2.8 1 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T03-B 1 336.59 336.59 1.8 1 5 10,000 	1,000 	1,353.17 102% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T04-B 1 59.47 59.47 7.3 1 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T05-B 1 28.84 28.84 3.7 1 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T06-B 1 16.25 16.25 4.3 1 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T07-B 1 8.61 8.61 8.2 1 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T08-B 1 232,854.00 232,854.00 0.4 1 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-T09-B 1 1,036,160.00 1,036,160.00 0.4 1 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

AI 1313-AES-B01-A 1 0.50 U1/2 0.50 23.3 1 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-1302-A 1 3.08 E 3.08 7.1 1 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
AI 1313-AES-1303-A 1 1.20 E 1.20 2.6 1 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	3.6 % 

	

Completeness 	100.0 % 

AES000175_0056 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Splke Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (pg/L) (%) (hg/L) (pg, L) 0u9 	(pL) (ug/L) 	(%) 
Sb 1313-AES-T01-A 1 7.62 7.62 1.4 0.08 0.2 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T02-A 1 10.60 10.60 2.4 0.08 0.2 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T03-A 1 11.30 11.30 1.3 0.08 0.2 10,000 	500 517.58 	101% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T04-A 1 38.80 38.80 0.7 0.08 0.2 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T05-A 1 46.60 46.60 0.5 0.08 0.2 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T06-A 1 50.30 50.30 0.3 0.08 0.2 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T07-A 1 55.10 55.10 1.8 0.08 0.2 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T08-A 1 15.10 15.10 2.3 0.08 0.2 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T09-A 1 77.20 77.20 0.1 0.08 0.2 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Sb 1313-AES-T01-B 1 6.28 6.28 2.0 0.08 0.2 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T02-B 1 11.50 11.50 1.7 0.08 0.2 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T03-B 1 12.10 12.10 7.2 0.08 0.2 10,000 	500 491.05 	96% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T04-B 1 38.70 38.70 0.3 0.08 0.2 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T05-B 1 45.80 45.80 1.1 0.08 0.2 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T06-B 1 53.10 53.10 1.1 0.08 0.2 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T07-B 1 63.90 63.90 1.8 0.08 0.2 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T08-B 1 14.30 14.30 1.2 0.08 0.2 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-T09-B 1 85.90 85.90 2.9 0.08 0.2 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Sb 1313-AES-B01-A 1 0.04 U1/2 0.04 33.8 0.08 0.2 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-1302-A 1 0.04 U1/2 0.04 8.1 0.08 0.2 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sb 1313-AES-1303-A 1 0.04 U1/2 0.04 11.8 0.08 0.2 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	1.7 % 

	

Completeness 	100.0 % 

I.15L• 

AES000175_0057 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

( Ng ~ L) (ug/L) {%) ( I~g / L) ( I~g / L) ( I~ g/L) 	(I~ L) (pg/L) 	(%) 
As 1313-AES-T01-A 1 10.60 10.60 3.9 0.64 2 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T02-A 1 10.40 10.40 6.9 0.64 2 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T03-A 1 22.50 22.50 0.1 0.64 2 10,000 	500 511.33 	98% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T04-A 1 48.50 48.50 1.4 0.64 2 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T05-A 1 49.20 49.20 2.9 0.64 2 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T06-A 1 42.80 42.80 2.5 0.64 2 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T07-A 1 52.70 52.70 2.5 0.64 2 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T08-A 1 70.20 70.20 1.2 0.64 2 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T09-A 1 397.00 397.00 2.2 0.64 2 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

As 1313-AES-T01-B 1 9.87 9.87 1.8 0.64 2 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T02-B 1 9.52 9.52 0.9 0.64 2 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T03-B 1 18.10 18.10 1.7 0.64 2 10,000 	500 488.22 	94% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T04-B 1 51.20 51.20 0.2 0.64 2 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T05-B 1 46.80 46.80 2.9 0.64 2 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T06-B 1 42.80 42.80 1.3 0.64 2 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T07-B 1 56.50 56.50 9.4 0.64 2 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T08-B 1 72.60 72.60 4.2 0.64 2 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-T09-B 1 403.00 403.00 2.6 0.64 2 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

As 1313-AES-B01-A 1 0.32 U1/2 0.32 4.1 0.64 2 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-1302-A 1 0.32 U1/2 0.32 6.1 0.64 2 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
As 1313-AES-1303-A 1 0.32 U1/2 0.32 5.7 0.64 2 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	2.7 % 

	

Completeness 	100.0 % 

B-20 

AES000175_0058 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifer 

Instrument 
Conc. RSD MDL ML 

Splke Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	VOlume 

( Ng / L) ( I~ g/L) (°io) ( u9/L) ( I~ g/L) 0u9 ~) 	( i~ L) (pg/L) (%) 
B 1313-AES-T01-A 1 207.54 207.54 1.1 1 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T02-A 1 127.59 127.59 2.1 1 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T03-A 1 1,150.93 1,150.93 0.9 1 5 10,000 	1,000 	2,225.79 107% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T04-A 1 4,844.94 4,844.94 3.7 1 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T05-A 1 8,547.64 8,547.64 1.9 1 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T06-A 1 11,955.10 11,955.10 0.6 1 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T07-A 1 13,340.00 13,340.00 0.8 1 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T08-A 1 8,109.63 8,109.63 0.2 1 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T09-A 1 9,066.64 9,066.64 0.4 1 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

B 1313-AES-T01-B 1 229.60 229.60 0.5 1 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T02-B 1 153.88 153.88 1.2 1 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T03-B 1 1,135.35 1,135.35 0.6 1 5 10,000 	1,000 	2,171.57 104% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T04-B 1 5,014.33 5,014.33 0.4 1 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T05-B 1 7,989.17 7,989.17 0.9 1 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T06-B 1 11,991.60 11,991.60 1.2 1 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T07-B 1 13,859.90 13,859.90 0.4 1 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T08-B 1 8,331.32 8,331.32 0.1 1 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-T09-B 1 9,020.34 9,020.34 1.3 1 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

B 1313-AES-B01-A 1 0.50 U1/2 0.50 22.1 1 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-1302-A 1 2.37 E 2.37 7.7 1 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
B 1313-AES-1303-A 1 0.50 U1/2 0.50 0.5 1 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.0 % 

	

Completeness 	100.0 % 

B-21 

AES000175_0059 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) ( I~ g/L) (%) (u9IL) (I~ gIL) (I~ g/L) 	( i~ L) (pg1L) 	(%) 
Ba 1313-AES-T01-A 1 46.76 46.76 1.9 1 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T02-A 1 49.12 49.12 4.5 1 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T03-A 1 68.81 68.81 2.3 1 5 10,000 	1,000 1,008.25 	94% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T04-A 1 923.74 923.74 4.2 1 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T05-A 1 1,565.71 1,565.71 2.7 1 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T06-A 1 2,055.63 2,055.63 5.4 1 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T07-A 1 2,934.40 2,934.40 7.8 1 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T08-A 1 1,642.70 1,642.70 0.7 1 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T09-A 1 1,383.87 1,383.87 1.3 1 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Ba 1313-AES-T01-B 1 50.75 50.75 5.0 1 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T02-B 1 51.58 51.58 2.8 1 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T03-B 1 69.01 69.01 1.8 1 5 10,000 	1,000 997.61 	93% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T04-B 1 906.91 906.91 7.3 1 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T05-B 1 1,635.56 1,635.56 3.7 1 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T06-B 1 2,051.60 2,051.60 4.3 1 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T07-B 1 3,385.76 3,385.76 1.2 1 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T08-B 1 1,739.18 1,739.18 0.4 1 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-T09-B 1 1,503.13 1,503.13 0.4 1 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Ba 1313-AES-B01-A 1 0.50 U1/2 0.50 13.3 1 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-1302-A 1 0.50 U1/2 0.50 7.1 1 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ba 1313-AES-1303-A 1 0.50 U1/2 0.50 2.6 1 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	3.2 % 

	

Completeness 	100.0 % 

B-22 

AES000175_0060 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifer 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng / L) (ug/L) (%) ( I~g , L) (hg! L) ( I~ a L ) 	( uL) (ug/L) 	(%) 
Be 1313-AES-T01-A 1 0.32 U1/2 0.32 29.3 0.64 2 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T02-A 1 0.32 U1/2 0.32 13.3 0.64 2 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T03-A 1 0.32 U1/2 0.32 9.2 0.64 2 10,000 	500 504.71 	101% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T04-A 1 0.32 U1/2 0.32 12.7 0.64 2 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T05-A 1 0.32 U1/2 0.32 5.1 0.64 2 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T06-A 1 0.32 U1/2 0.32 15.4 0.64 2 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T07-A 1 0.32 U1/2 0.32 10.8 0.64 2 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T08-A 1 36.40 36.40 2.2 0.64 2 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T09-A 1 91.40 91.40 2.1 0.64 2 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Be 1313-AES-T01-B 1 0.32 U1/2 0.32 22.7 0.64 2 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T02-B 1 0.32 U1/2 0.32 1.9 0.64 2 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T03-B 1 0.32 U1/2 0.32 7.1 0.64 2 10,000 	500 484.35 	97% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T04-B 1 0.32 U1/2 0.32 18.2 0.64 2 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T05-B 1 0.32 U1/2 0.32 10.9 0.64 2 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T06-B 1 0.32 U1/2 0.32 5.2 0.64 2 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T07-B 1 0.32 U1/2 0.32 4.6 0.64 2 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T08-B 1 31.20 31.20 2.5 0.64 2 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-T09-B 1 97.60 97.60 4.2 0.64 2 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Be 1313-AES-B01-A 1 0.32 U1/2 0.32 32.8 0.64 2 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-B02-A 1 0.32 U1/2 0.32 25.4 0.64 2 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Be 1313-AES-B03-A 1 0.32 U1/2 0.32 20.0 0.64 2 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	2.8 % 

	

Completeness 	100.0 % 

B-23 

AES000175_0061 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng1) (pg/L) (%) (u9!L) (u9/L) (pg 	(pL) (pg/L) 	(%) 
Cd 1313-AES-T01-A 1 0.81 0.81 2.9 0.17 0.5 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T02-A 1 0.76 0.76 2.1 0.17 0.5 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T03-A 1 0.71 0.71 2.4 0.17 0.5 10,000 	500 516.38 	103% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T04-A 1 1.30 1.30 1.5 0.17 0.5 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T05-A 1 1.41 1.41 4.0 0.17 0.5 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T06-A 1 1.57 1.57 2.6 0.17 0.5 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T07-A 1 32.60 32.60 1.0 0.17 0.5 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T08-A 1 62.10 62.10 0.4 0.17 0.5 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T09-A 1 80.00 80.00 0.6 0.17 0.5 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Cd 1313-AES-T01-B 1 0.87 0.87 3.2 0.17 0.5 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T02-B 1 0.79 0.79 2.5 0.17 0.5 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T03-B 1 0.77 0.77 3.2 0.17 0.5 10,000 	500 508.41 	102% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T04-B 1 1.56 1.56 1.4 0.17 0.5 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T05-B 1 1.68 1.68 6.9 0.17 0.5 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T06-B 1 2.02 2.02 4.1 0.17 0.5 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T07-B 1 25.70 25.70 0.5 0.17 0.5 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T08-B 1 55.80 55.80 0.3 0.17 0.5 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-T09-B 1 78.90 78.90 1.5 0.17 0.5 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Cd 1313-AES-B01-A 1 0.09 U1/2 0.09 17.8 0.17 0.5 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-1302-A 1 0.09 U1/2 0.09 2.8 0.17 0.5 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cd 1313-AES-1303-A 1 0.09 U1/2 0.09 5.5 0.17 0.5 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	2.3 % 

	

Completeness 	100.0 % 

B-24 

AES000175_0062 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument DatelTime Filename Conc. 	Volume 

(ugiL) ( ug/L) (%) (hg/L) ( ug~ L) (P9 ~) 	( i~ L) (ug/L) (%) 
Ca 1313-AES-T01-A 1 501,567.00 501,567.00 0.9 2.6 10 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T02-A 1 451,260.00 451,260.00 0.3 2.6 10 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T03-A 1 566,606.00 566,606.00 0.2 2.6 10 10,000 	1,000 567,514.00 91% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T04-A 10 4,459,290.00 445,929.00 3.2 2.6 10 VU ICP-OES 5/3/2012 10:10 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T05-A 10 6,156,910.00 615,691.00 0.9 2.6 10 VU ICP-OES 5/3/2012 10:12 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T06-A 10 7,767,200.00 776,720.00 0.8 2.6 10 VU ICP-OES 5/3/2012 10:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T07-A 10 10,230,500.00 1,023,050.00 0.7 2.6 10 VU ICP-OES 5/3/2012 10:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T08-A 10 5,544,170.00 554,417.00 0.3 2.6 10 VU ICP-OES 5/3/2012 10:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T09-A 10 5,289,070.00 528,907.00 0.4 2.6 10 VU ICP-OES 5/3/2012 10:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Ca 1313-AES-T01-B 1 498,235.00 498,235.00 0.8 2.6 10 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T02-B 1 465,006.00 465,006.00 0.8 2.6 10 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T03-B 1 573,389.00 573,389.00 0.3 2.6 10 10,000 	1,000 574,264.00 88% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T04-B 10 4,471,920.00 447,192.00 0.8 2.6 10 VU ICP-OES 5/3/2012 10:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T05-B 10 6,126,130.00 612,613.00 0.8 2.6 10 VU ICP-OES 5/3/2012 10:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T06-B 10 8,081,550.00 808,155.00 1.2 2.6 10 VU ICP-OES 5/3/2012 10:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T07-B 10 10,350,300.00 1,035,030.00 0.7 2.6 10 VU ICP-OES 5/3/2012 10:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T08-B 10 6,060,780.00 606,078.00 1.0 2.6 10 VU ICP-OES 5/3/2012 10:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-T09-B 10 5,192,720.00 519,272.00 0.5 2.6 10 VU ICP-OES 5/3/2012 10:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Ca 1313-AES-B01-A 1 8.35 E 8.35 3.6 2.6 10 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-1302-A 1 8.97 E 8.97 1.4 2.6 10 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ca 1313-AES-1303-A 1 1.30 U1/2 1.30 4.8 2.6 10 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	0.8 % 

	

Completeness 	100.0 % 

B-25 

AES000175_0063 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifer 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng / L) ( I~ g/L) (%) ( ug / L) (N9/L) (1~ 9 'L ) 	( uL) (ug/L) 	(%) 
Cs 1313-AES-T01-A 1 158.00 158.00 1.0 0.49 2 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T02-A 1 109.00 109.00 0.9 0.49 2 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T03-A 1 20.10 20.10 0.5 0.49 2 10,000 	500 499.22 	96% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T04-A 1 30.40 30.40 1.1 0.49 2 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T05-A 1 37.90 37.90 0.4 0.49 2 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T06-A 1 50.10 50.10 2.0 0.49 2 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T07-A 1 75.10 75.10 1.0 0.49 2 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T08-A 1 140.00 140.00 0.8 0.49 2 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T09-A 1 351.00 351.00 1.0 0.49 2 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Cs 1313-AES-T01-B 1 159.00 159.00 0.3 0.49 2 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T02-B 1 103.00 103.00 1.3 0.49 2 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T03-B 1 21.20 21.20 2.4 0.49 2 10,000 	500 495.03 	95% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T04-B 1 33.30 33.30 2.0 0.49 2 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T05-B 1 43.00 43.00 3.8 0.49 2 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T06-B 1 53.60 53.60 2.2 0.49 2 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T07-B 1 78.90 78.90 1.9 0.49 2 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T08-B 1 166.00 166.00 1.4 0.49 2 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-T09-B 1 352.00 352.00 4.0 0.49 2 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Cs 1313-AES-B01-A 1 0.24 U1/2 0.24 16.9 0.49 2 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-1302-A 1 0.24 U1/2 0.24 8.1 0.49 2 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cs 1313-AES-1303-A 1 0.24 U1/2 0.24 10.9 0.49 2 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	1.6 % 

	

Completeness 	100.0 % 

Ilt~►~̂. 

AES000175_0064 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifer 

Instrunient 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng / L) ( I~ g/L) (%) ( ug / L) ( hg~ L) ( I~ a L ) 	( uL) (ug/L) 	(%) 
Cr 1313-AES-T01-A 1 12.50 12.50 1.0 0.5 2 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T02-A 1 12.40 12.40 1.1 0.5 2 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T03-A 1 12.70 12.70 1.6 0.5 2 10,000 	500 518.00 	101% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T04-A 1 8.86 8.86 3.8 0.5 2 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T05-A 1 2.60 2.60 1.8 0.5 2 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T06-A 1 1.23 E 1.23 9.9 0.5 2 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T07-A 1 4.33 4.33 2.6 0.5 2 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T08-A 1 48.55 48.55 1.8 0.5 2 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T09-A 1 677.00 677.00 0.6 0.5 2 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Cr 1313-AES-T01-B 1 13.10 13.10 1.7 0.5 2 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T02-B 1 13.80 13.80 0.6 0.5 2 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T03-B 1 14.60 14.60 3.1 0.5 2 10,000 	500 512.00 	99% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T04-B 1 8.23 8.23 1.1 0.5 2 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T05-B 1 3.41 3.41 5.2 0.5 2 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T06-B 1 2.01 2.01 9.5 0.5 2 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T07-B 1 4.45 4.45 1.2 0.5 2 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T08-B 1 41.00 41.00 2.7 0.5 2 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-T09-B 1 708.00 708.00 2.5 0.5 2 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Cr 1313-AES-B01-A 1 0.25 U1/2 0.25 10.2 0.5 2 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-1302-A 1 0.25 U1/2 0.25 1.9 0.5 2 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Cr 1313-AES-1303-A 1 0.25 U1/2 0.25 5.5 0.5 2 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	2.9 % 

	

Completeness 	100.0 % 

B-27 

AES000175_0065 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (pg/L) (%) (uglL) (uglL) 0u9 	(pL) (ug1L) 	(%) 
Co 1313-AES-T01-A 1 0.90 U1/2 0.90 10.0 1.8 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T02-A 1 0.90 U1/2 0.90 17.4 1.8 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T03-A 1 0.90 U1/2 0.90 8.0 1.8 5 10,000 	1,000 993.87 	99% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T04-A 1 0.90 U1/2 0.90 5.8 1.8 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T05-A 1 0.90 U1/2 0.90 11.7 1.8 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T06-A 1 12.50 12.50 8.1 1.8 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T07-A 1 227.99 227.99 0.6 1.8 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T08-A 1 173.59 173.59 1.0 1.8 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T09-A 1 222.99 222.99 1.5 1.8 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Co 1313-AES-T01-B 1 0.90 U1/2 0.90 9.8 1.8 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T02-B 1 0.90 U1/2 0.90 10.3 1.8 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T03-B 1 0.90 U1/2 0.90 7.9 1.8 5 10,000 	1,000 970.63 	97% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T04-B 1 0.90 U1/2 0.90 2.9 1.8 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T05-B 1 0.90 U1/2 0.90 5.0 1.8 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T06-B 1 12.29 12.29 2.4 1.8 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T07-B 1 203.39 203.39 0.5 1.8 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T08-B 1 169.38 169.38 0.7 1.8 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-T09-B 1 232.89 232.89 0.8 1.8 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Co 1313-AES-B01-A 1 0.90 U1/2 0.90 19.5 1.8 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-1302-A 1 0.90 U1/2 0.90 13.5 1.8 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Co 1313-AES-1303-A 1 0.90 U1/2 0.90 20.7 1.8 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	2.0 % 

	

Completeness 	100.0 % 

I:VIrt 

AES000175_0066 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng / L) (pg/L) (%) (hg/L) (ug/L) (ug'L) 	(pL) (ug/L) (%) 
Cu 1313-AES-T01-A 1 5.53 E 5.53 5.9 3.7 10 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T02-A 1 5.14 E 5.14 5.4 3.7 10 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T03-A 1 1.85 U1/2 1.85 15.7 3.7 10 10,000 	1,000 	1,030.17 103% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T04-A 1 6.36 E 6.36 1.3 3.7 10 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T05-A 1 6.81 E 6.81 9.1 3.7 10 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T06-A 1 5.58 E 5.58 3.9 3.7 10 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T07-A 1 36.21 36.21 1.7 3.7 10 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T08-A 1 257.16 257.16 0.8 3.7 10 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T09-A 1 655.95 655.95 3.9 3.7 10 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Cu 1313-AES-T01-B 1 5.39 E 5.39 3.6 3.7 10 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T02-B 1 4.02 E 4.02 11.8 3.7 10 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T03-B 1 1.85 U1/2 1.85 4.9 3.7 10 10,000 	1,000 	1,025.07 102% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T04-B 1 6.64 E 6.64 2.2 3.7 10 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T05-B 1 7.20 E 7.20 3.6 3.7 10 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T06-B 1 6.97 E 6.97 2.6 3.7 10 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T07-B 1 47.85 47.85 3.0 3.7 10 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T08-B 1 196.61 196.61 1.5 3.7 10 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-T09-B 1 693.03 693.03 0.8 3.7 10 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Cu 1313-AES-B01-A 1 1.85 U1/2 1.85 10.9 3.7 10 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-1302-A 1 1.85 U1/2 1.85 13.9 3.7 10 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Cu 1313-AES-1303-A 1 1.85 U1/2 1.85 11.8 3.7 10 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.9 % 

	

Completeness 	100.0 % 

I:VIL•~ 

AES000175_0067 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(NgIL) (pg/L) (%) (hglL) (ug/L) (P9 	(pL) (ug1 L) 	(%) 
Fe 1313-AES-T01-A 1 1.00 U1/2 1.00 4.7 2 10 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T02-A 1 1.00 U1/2 1.00 8.8 2 10 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T03-A 1 1.00 U1/2 1.00 14.5 2 10 10,000 	1,000 1,061.12 	106% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T04-A 1 1.00 U1/2 1.00 4.8 2 10 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T05-A 1 1.00 U1/2 1.00 4.7 2 10 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T06-A 1 13.85 13.85 6.9 2 10 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T07-A 1 155,132.00 155,132.00 0.9 2 10 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T08-A 1 109,152.00 109,152.00 1.4 2 10 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T09-A 1 184,366.00 184,366.00 2.4 2 10 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Fe 1313-AES-T01-B 1 1.00 U1/2 1.00 3.9 2 10 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T02-B 1 1.00 U1/2 1.00 0.7 2 10 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T03-B 1 1.00 U1/2 1.00 11.5 2 10 10,000 	1,000 1,042.88 	104% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T04-B 1 1.00 U1/2 1.00 14.3 2 10 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T05-B 1 1.00 U1/2 1.00 8.0 2 10 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T06-B 1 14.11 14.11 2.0 2 10 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T07-B 1 136,155.00 136,155.00 0.4 2 10 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T08-B 1 100,962.00 100,962.00 0.5 2 10 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-T09-B 1 188,253.00 188,253.00 2.0 2 10 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Fe 1313-AES-B01-A 1 1.00 U1/2 1.00 4.7 2 10 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-1302-A 1 2.84 E 2.84 1.7 2 10 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Fe 1313-AES-1303-A 1 2.69 E 2.69 2.7 2 10 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	2.1 % 

	

Completeness 	100.0 % 

B-30 

AES000175_0068 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng / L) ( I~ g/L) {%) ( 1~9 / L) ( 1J9/L) (I~ g/L) 	( I~ L) (pg/L) 	(%) 
Pb 1313-AES-T01-A 1 4.19 4.19 0.1 0.23 1 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T02-A 1 0.38 E 0.38 6.4 0.23 1 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T03-A 1 0.11 U1/2 0.11 9.0 0.23 1 10,000 	500 488.03 	98% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T04-A 1 0.11 U1/2 0.11 6.8 0.23 1 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T05-A 1 0.11 U1/2 0.11 2.7 0.23 1 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T06-A 1 0.11 U1/2 0.11 4.8 0.23 1 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T07-A 1 0.30 E 0.30 7.2 0.23 1 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T08-A 1 20.50 20.50 0.8 0.23 1 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T09-A 1 139.00 139.00 0.3 0.23 1 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Pb 1313-AES-T01-B 1 3.48 3.48 3.1 0.23 1 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T02-B 1 0.39 E 0.39 3.0 0.23 1 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T03-B 1 0.11 U1/2 0.11 4.2 0.23 1 10,000 	500 476.39 	95% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T04-B 1 0.11 U1/2 0.11 2.3 0.23 1 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T05-B 1 0.11 U1/2 0.11 1.1 0.23 1 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T06-B 1 0.11 U1/2 0.11 3.9 0.23 1 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T07-B 1 0.27 E 0.27 3.4 0.23 1 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T08-B 1 18.50 18.50 1.2 0.23 1 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-T09-B 1 128.00 128.00 1.4 0.23 1 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Pb 1313-AES-B01-A 1 0.11 U1/2 0.11 11.9 0.23 1 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-1302-A 1 0.24 E 0.24 1.2 0.23 1 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Pb 1313-AES-1303-A 1 0.28 E 0.28 4.8 0.23 1 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	1.1 % 

	

Completeness 	100.0 % 

B-31 

AES000175_0069 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifer 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(NgIL) (ug/L) (%) ( uglL) (ug , L) ( I-'9'~ ) 	(uL) (ug1L) (%) 
Li 1313-AES-T01-A 1 197.51 197.51 1.1 1.9 10 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T02-A 1 271.52 271.52 1.5 1.9 10 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T03-A 1 278.99 278.99 1.5 1.9 10 10,000 	1,000 	1,256.21 98% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T04-A 1 579.09 579.09 4.2 1.9 10 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T05-A 1 815.98 815.98 5.0 1.9 10 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T06-A 1 1,078.71 1,078.71 1.8 1.9 10 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T07-A 1 1,430.03 1,430.03 1.9 1.9 10 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T08-A 1 970.82 970.82 4.5 1.9 10 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T09-A 1 1,131.87 1,131.87 1.1 1.9 10 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Li 1313-AES-T01-B 1 220.78 220.78 1.0 1.9 10 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T02-B 1 279.68 279.68 0.3 1.9 10 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T03-B 1 284.46 284.46 0.9 1.9 10 10,000 	1,000 	1,256.40 97% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T04-B 1 596.18 596.18 4.3 1.9 10 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T05-B 1 823.63 823.63 2.0 1.9 10 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T06-B 1 1,101.83 1,101.83 1.7 1.9 10 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T07-B 1 1,386.82 1,386.82 7.8 1.9 10 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T08-B 1 997.46 997.46 2.0 1.9 10 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-T09-B 1 1,135.73 1,135.73 0.6 1.9 10 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Li 1313-AES-B01-A 1 0.95 U1/2 0.95 0.7 1.9 10 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-1302-A 1 0.95 U1/2 0.95 1.1 1.9 10 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Li 1313-AES-1303-A 1 0.95 U1/2 0.95 2.6 1.9 10 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	2.4 % 

	

Completeness 	100.0 % 

B-32 

AES000175_0070 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(NgIL) (ug/L) (%) (pg/L) (hg/L) (U9 	(pL) (pg1L) (%) 
Mn 1313-AES-T01-A 1 1.00 U1/2 1.00 4.4 2 10 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T02-A 1 1.00 U1/2 1.00 7.5 2 10 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T03-A 1 9.18 E 9.18 3.4 2 10 10,000 	1,000 	1,036.11 103% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T04-A 1 12.79 12.79 3.8 2 10 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T05-A 1 87.19 87.19 1.4 2 10 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T06-A 1 541.97 541.97 0.4 2 10 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T07-A 1 3,603.81 3,603.81 0.9 2 10 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T08-A 1 2,369.14 2,369.14 0.4 2 10 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T09-A 1 2,986.67 2,986.67 2.2 2 10 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Mn 1313-AES-T01-B 1 1.00 U1/2 1.00 13.6 2 10 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T02-B 1 1.00 U1/2 1.00 5.7 2 10 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T03-B 1 9.98 E 9.98 1.9 2 10 10,000 	1,000 	1,026.58 102% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T04-B 1 10.23 10.23 0.6 2 10 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T05-B 1 75.39 75.39 1.5 2 10 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T06-B 1 606.75 606.75 1.2 2 10 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T07-B 1 3,443.25 3,443.25 0.3 2 10 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T08-B 1 2,386.40 2,386.40 0.3 2 10 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-T09-B 1 2,845.94 2,845.94 0.8 2 10 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Mn 1313-AES-B01-A 1 1.00 U1/2 1.00 1.4 2 10 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-1302-A 1 1.00 U1/2 1.00 5.7 2 10 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mn 1313-AES-1303-A 1 1.00 U1/2 1.00 2.5 2 10 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.1 % 

	

Completeness 	100.0 % 

B-33 

AES000175_0071 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (pg/L) (%) (pg/L) (u9/L) (pg'L) 	(pL) (pg/L) (%) 
Mg 1313-AES-T01-A 1 19.70 19.70 2.2 1 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T02-A 1 36.05 36.05 2.0 1 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T03-A 1 177.15 177.15 1.3 1 5 10,000 	1,000 	1,170.33 99% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T04-A 1 43,441.60 43,441.60 2.6 1 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T05-A 1 76,971.90 76,971.90 1.7 1 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T06-A 1 123,777.00 123,777.00 0.9 1 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T07-A 1 191,801.00 191,801.00 0.5 1 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T08-A 1 136,549.00 136,549.00 0.2 1 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T09-A 1 144,073.00 144,073.00 2.5 1 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Mg 1313-AES-T01-B 1 26.58 26.58 2.0 1 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T02-B 1 45.85 45.85 1.1 1 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T03-B 1 214.98 214.98 1.0 1 5 10,000 	1,000 	1,161.29 95% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T04-B 1 43,304.50 43,304.50 0.8 1 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T05-B 1 72,402.50 72,402.50 1.4 1 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T06-B 1 118,932.00 118,932.00 1.4 1 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T07-B 1 199,580.00 199,580.00 0.9 1 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T08-B 1 125,856.00 125,856.00 0.4 1 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-T09-B 1 144,817.00 144,817.00 1.1 1 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Mg 1313-AES-B01-A 1 1.21 E 1.21 1.5 1 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-1302-A 1 1.62 E 1.62 1.2 1 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mg 1313-AES-1303-A 1 0.50 U1/2 0.50 11.4 1 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.3 % 

	

Completeness 	100.0 % 

B-34 

AES000175_0072 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (pg/L) (%) (U9/L) (pg/L) (pg'L) 	(pL) (pg/L) (%) 
Mo 1313-AES-T01-A 1 656.92 656.92 1.0 1.2 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T02-A 1 629.82 629.82 0.9 1.2 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T03-A 1 646.46 646.46 0.6 1.2 5 10,000 	1,000 	1,650.13 100% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T04-A 1 922.98 922.98 3.3 1.2 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T05-A 1 977.68 977.68 0.7 1.2 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T06-A 1 763.01 763.01 0.6 1.2 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T07-A 1 233.88 233.88 1.2 1.2 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T08-A 1 28.47 28.47 2.7 1.2 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T09-A 1 18.47 18.47 5.7 1.2 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Mo 1313-AES-T01-B 1 660.56 660.56 0.8 1.2 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T02-B 1 640.48 640.48 0.8 1.2 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T03-B 1 643.36 643.36 0.8 1.2 5 10,000 	1,000 	1,611.04 97% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T04-B 1 949.26 949.26 0.6 1.2 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T05-B 1 990.84 990.84 0.8 1.2 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T06-B 1 768.46 768.46 1.0 1.2 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T07-B 1 440.41 440.41 0.6 1.2 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T08-B 1 31.01 31.01 1.2 1.2 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-T09-B 1 21.86 21.86 3.8 1.2 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Mo 1313-AES-B01-A 1 0.60 U1/2 0.60 6.9 1.2 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-1302-A 1 0.60 U1/2 0.60 12.9 1.2 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Mo 1313-AES-1303-A 1 0.60 U1/2 0.60 8.9 1.2 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.5 % 

	

Completeness 	100.0 % 

B-35 

AES000175_0073 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (ug/L) (%) (Ng/L) (N9/L) (pg'L) 	(pL) (pg/L) (%) 
Ni 1313-AES-T01-A 1 0.90 U1/2 0.90 24.4 1.8 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T02-A 1 0.90 U1/2 0.90 6.8 1.8 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T03-A 1 0.90 U1/2 0.90 13.9 1.8 5 10,000 	1,000 	1,043.08 104% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T04-A 1 6.83 6.83 3.7 1.8 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T05-A 1 12.83 12.83 1.3 1.8 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T06-A 1 77.21 77.21 3.4 1.8 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T07-A 1 521.98 521.98 1.2 1.8 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T08-A 1 392.50 392.50 0.7 1.8 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T09-A 1 501.68 501.68 1.1 1.8 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Ni 1313-AES-T01-B 1 0.90 U1/2 0.90 19.9 1.8 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T02-B 1 0.90 U1/2 0.90 15.7 1.8 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T03-B 1 0.90 U1/2 0.90 12.2 1.8 5 10,000 	1,000 	1,034.38 103% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T04-B 1 6.43 6.43 3.2 1.8 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T05-B 1 11.79 11.79 1.6 1.8 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T06-B 1 80.83 80.83 5.7 1.8 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T07-B 1 471.72 471.72 0.4 1.8 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T08-B 1 386.31 386.31 0.4 1.8 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-T09-B 1 502.91 502.91 0.5 1.8 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Ni 1313-AES-B01-A 1 0.90 U1/2 0.90 12.3 1.8 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-1302-A 1 0.90 U1/2 0.90 4.2 1.8 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ni 1313-AES-1303-A 1 0.90 U1/2 0.90 17.6 1.8 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.9 % 

	

Completeness 	100.0 % 

I.9G10 

AES000175_0074 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng / L) (pg/L) (%) (pg/L) (Ng/L) (pg'L) 	(pL) (pg/L) (%) 
P 1313-AES-T01-A 1 1.85 U1/2 1.85 28.4 3.7 10 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T02-A 1 1.85 U1/2 1.85 12.6 3.7 10 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T03-A 1 1.85 U1/2 1.85 37.1 3.7 10 10,000 	1,000 	1,056.11 105% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T04-A 1 22.63 22.63 2.9 3.7 10 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T05-A 1 23.79 23.79 1.6 3.7 10 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T06-A 1 21.64 21.64 3.8 3.7 10 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T07-A 1 37.66 37.66 1.4 3.7 10 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T08-A 1 81.54 81.54 8.4 3.7 10 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T09-A 1 16,108.20 16,108.20 1.7 3.7 10 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

P 1313-AES-T01-B 1 1.85 U1/2 1.85 44.2 3.7 10 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T02-B 1 1.85 U1/2 1.85 15.9 3.7 10 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T03-B 1 1.85 U1/2 1.85 32.2 3.7 10 10,000 	1,000 	1,023.92 102% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T04-B 1 20.97 20.97 1.6 3.7 10 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T05-B 1 21.91 21.91 2.2 3.7 10 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T06-B 1 23.76 23.76 7.3 3.7 10 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T07-B 1 44.52 44.52 2.7 3.7 10 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T08-B 1 86.17 86.17 2.2 3.7 10 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-T09-B 1 16,326.30 16,326.30 0.8 3.7 10 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

P 1313-AES-B01-A 1 1.85 U1/2 1.85 24.1 3.7 10 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-1302-A 1 1.85 U1/2 1.85 16.9 3.7 10 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
P 1313-AES-1303-A 1 1.85 U1/2 1.85 4.3 3.7 10 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	3.1 % 

	

Completeness 	100.0 % 

B-37 

AES000175_0075 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifer 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	VOlume 

(ug ! L) ( uglL) (%) ( N9 ~ L) ( ug , L) (1 j 9 L ) 	( i~ L) (ug/L) (%) 
K 1313-AES-T01-A 10 3,208,260.00 320,826.00 0.6 1.6 5 VU ICP-OES 5/3/2012 10:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T02-A 10 3,015,150.00 301,515.00 1.8 1.6 5 VU ICP-OES 5/3/2012 10:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T03-A 1 276,032.00 276,032.00 0.7 1.6 5 10,000 	1,000 276,966.00 93% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T04-A 1 344,438.00 344,438.00 2.7 1.6 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T05-A 1 381,891.00 381,891.00 1.1 1.6 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T06-A 1 414,220.00 414,220.00 0.4 1.6 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T07-A 1 542,111.00 542,111.00 3.1 1.6 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T08-A 1 366,653.00 366,653.00 4.0 1.6 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T09-A 1 510,526.00 510,526.00 7.8 1.6 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

K 1313-AES-T01-B 10 3,137,490.00 313,749.00 0.5 1.6 5 VU ICP-OES 5/3/2012 10:05 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T02-B 10 3,120,010.00 312,001.00 1.1 1.6 5 VU ICP-OES 5/3/2012 10:07 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T03-B 1 282,925.00 282,925.00 0.8 1.6 5 10,000 	1,000 283,826.00 90% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T04-B 1 364,779.00 364,779.00 0.7 1.6 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T05-B 1 400,921.00 400,921.00 3.5 1.6 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T06-B 1 433,405.00 433,405.00 1.4 1.6 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T07-B 1 553,012.00 553,012.00 6.5 1.6 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T08-B 1 405,850.00 405,850.00 1.1 1.6 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-T09-B 1 489,806.00 489,806.00 1.4 1.6 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

K 1313-AES-B01-A 1 0.80 	U1/2 0.80 9.5 1.6 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-1302-A 1 5.54 5.54 3.7 1.6 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
K 1313-AES-1303-A 1 3,153,610.00 3,153,610.00 0.9 1.6 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	2.2 % 

	

Completeness 	100.0 % 

I:9GP.; 

AES000175_0076 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (pg/L) (°/a} (ug/L) (u9/L) (I j ~a L) 	(uL) (ug/L) 	(%) 
Se 1313-AES-T01-A 1 233.00 233.00 4.4 0.52 2 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T02-A 1 214.00 214.00 4.0 0.52 2 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T03-A 1 199.00 199.00 0.7 0.52 2 10,000 	500 705.96 	101% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T04-A 1 459.00 459.00 0.9 0.52 2 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T05-A 1 470.00 470.00 1.0 0.52 2 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T06-A 1 424.00 424.00 0.4 0.52 2 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T07-A 1 510.00 510.00 1.1 0.52 2 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T08-A 1 309.00 309.00 0.5 0.52 2 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T09-A 1 425.00 425.00 3.3 0.52 2 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Se 1313-AES-T01-B 1 254.00 254.00 8.3 0.52 2 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T02-B 1 214.00 214.00 3.4 0.52 2 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T03-B 1 175.00 175.00 0.1 0.52 2 10,000 	500 665.41 	98% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T04-B 1 452.00 452.00 0.2 0.52 2 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T05-B 1 484.00 484.00 1.7 0.52 2 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T06-B 1 457.00 457.00 3.3 0.52 2 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T07-B 1 497.00 497.00 6.2 0.52 2 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T08-B 1 247.00 247.00 1.8 0.52 2 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-T09-B 1 418.00 418.00 2.6 0.52 2 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Se 1313-AES-B01-A 1 0.26 U1/2 0.26 6.7 0.52 2 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-1302-A 1 0.26 U1/2 0.26 12.5 0.52 2 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Se 1313-AES-1303-A 1 0.26 U1/2 0.26 9.7 0.52 2 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	2.4 % 

	

Completeness 	100.0 % 

I.9G3!~ 

AES000175_0077 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng1) (pg/L) (%) (ug/L) (ug/L) (I-'g 	(pL) (ug/L) 	(%) 
Si 1313-AES-T01-A 1 56.32 56.32 1.6 1.1 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T02-A 1 1,729.15 1,729.15 0.2 1.1 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T03-A 1 9,420.70 9,420.70 0.3 1.1 5 10,000 	1,000 10,372.10 	95% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T04-A 1 6,176.32 6,176.32 2.5 1.1 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T05-A 1 7,789.09 7,789.09 1.1 1.1 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T06-A 1 10,838.00 10,838.00 0.8 1.1 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T07-A 1 18,590.60 18,590.60 0.8 1.1 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T08-A 1 30,189.50 30,189.50 0.4 1.1 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T09-A 1 970,334.00 970,334.00 1.8 1.1 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Si 1313-AES-T01-B 1 62.04 62.04 1.6 1.1 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T02-B 1 1,523.31 1,523.31 0.8 1.1 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T03-B 1 9,392.35 9,392.35 0.5 1.1 5 10,000 	1,000 10,322.10 	93% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T04-B 1 6,118.24 6,118.24 0.9 1.1 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T05-B 1 7,586.46 7,586.46 1.3 1.1 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T06-B 1 10,178.70 10,178.70 1.2 1.1 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T07-B 1 16,366.40 16,366.40 0.6 1.1 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T08-B 1 32,684.60 32,684.60 0.1 1.1 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-T09-B 1 1,034,020.00 1,034,020.00 1.9 1.1 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Si 1313-AES-B01-A 1 0.55 U1/2 0.55 13.2 1.1 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-1302-A 1 3.81 E 3.81 2.7 1.1 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Si 1313-AES-1303-A 1 2.88 E 2.88 1.9 1.1 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.0 % 

	

Completeness 	100.0 % 

B-40 

AES000175_0078 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrunient 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (Ng/L) (%) (pg,! L) (ug!L) (P9 	(pL) (ug/L) (%) 
Na 1313-AES-T01-A 1 497,776.00 497,776.00 0.3 2.5 10 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T02-A 1 476,431.00 476,431.00 0.6 2.5 10 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T03-A 1 491,942.00 491,942.00 0.1 2.5 10 10,000 	1,000 492,837.00 90% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T04-A 1 537,786.00 537,786.00 2.8 2.5 10 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T05-A 1 536,333.00 536,333.00 0.8 2.5 10 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T06-A 1 560,222.00 560,222.00 0.5 2.5 10 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T07-A 1 544,462.00 544,462.00 0.8 2.5 10 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T08-A 1 275,377.00 275,377.00 1.0 2.5 10 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T09-A 1 249,908.00 249,908.00 0.6 2.5 10 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Na 1313-AES-T01-B 1 493,383.00 493,383.00 0.2 2.5 10 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T02-B 1 487,722.00 487,722.00 0.5 2.5 10 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T03-B 1 517,956.00 517,956.00 0.5 2.5 10 10,000 	1,000 518,837.00 88% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T04-B 1 555,757.00 555,757.00 0.3 2.5 10 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T05-B 1 571,589.00 571,589.00 0.8 2.5 10 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T06-B 1 563,251.00 563,251.00 0.7 2.5 10 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T07-B 1 568,126.00 568,126.00 1.0 2.5 10 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T08-B 1 298,846.00 298,846.00 0.2 2.5 10 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-T09-B 1 250,476.00 250,476.00 0.7 2.5 10 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Na 1313-AES-B01-A 1 1.25 U1/2 1.25 1.4 2.5 10 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-1302-A 1 1.25 U1/2 1.25 1.7 2.5 10 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Na 1313-AES-1303-A 1 4.59 E 4.59 0.6 2.5 10 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	0.7 % 

	

Completeness 	100.0 % 

B-41 

AES000175_0079 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifer 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

( Ng/L) (hg/L) (%) (u9/L) ( ug/L) (1 j 9 L ) 	( i~ L) (ug/L) (%) 
Sr 1313-AES-T01-A 1 18,531.70 18,531.70 0.8 1 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T02-A 1 18,086.10 18,086.10 1.0 1 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T03-A 1 7,809.93 7,809.93 1.3 1 5 10,000 	1,000 	8,763.46 95% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T04-A 1 25,045.10 25,045.10 3.4 1 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T05-A 1 32,978.80 32,978.80 0.9 1 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T06-A 1 44,894.60 44,894.60 0.7 1 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T07-A 1 59,232.80 59,232.80 1.1 1 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T08-A 1 37,533.80 37,533.80 0.6 1 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T09-A 1 38,084.90 38,084.90 2.1 1 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Sr 1313-AES-T01-B 1 17,381.90 17,381.90 2.0 1 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T02-B 1 17,610.30 17,610.30 0.3 1 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T03-B 1 8,742.79 8,742.79 1.1 1 5 10,000 	1,000 	9,663.46 92% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T04-B 1 25,746.20 25,746.20 0.5 1 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T05-B 1 32,010.30 32,010.30 1.5 1 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T06-B 1 46,374.20 46,374.20 1.9 1 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T07-B 1 59,448.20 59,448.20 1.2 1 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T08-B 1 40,575.80 40,575.80 0.8 1 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-T09-B 1 36,969.00 36,969.00 1.3 1 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Sr 1313-AES-B01-A 1 0.50 U1/2 0.50 8.5 1 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-1302-A 1 0.50 U1/2 0.50 10.5 1 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Sr 1313-AES-1303-A 1 0.50 U1/2 0.50 2.9 1 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.3 % 

	

Completeness 	100.0 % 

B-42 

AES000175_0080 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrunient 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng ~ L) (NgIL) (%) (ug/L) ( 1~ 9/L) (I~'9'-) 	( uL) (pg/L) (%) 
S 1313-AES-T01-A 10 2,513,540.00 251,354.00 1.0 6.8 20 VU ICP-OES 5/3/2012 10:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T02-A 10 1,996,290.00 199,629.00 0.3 6.8 20 VU ICP-OES 5/3/2012 10:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T03-A 10 973,267.00 97,326.70 0.7 6.8 20 10,000 	5,000 978,043.00 96% VU ICP-OES 5/3/2012 10:09 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T04-A 1 524,121.00 524,121.00 2.5 6.8 20 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T05-A 1 552,591.00 552,591.00 1.5 6.8 20 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T06-A 1 587,531.00 587,531.00 0.5 6.8 20 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T07-A 1 651,695.00 651,695.00 0.8 6.8 20 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T08-A 1 347,705.00 347,705.00 0.0 6.8 20 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T09-A 1 381,976.00 381,976.00 1.2 6.8 20 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

S 1313-AES-T01-B 10 2,363,900.00 236,390.00 0.5 6.8 20 VU ICP-OES 5/3/2012 10:05 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T02-B 10 2,022,620.00 202,262.00 1.1 6.8 20 VU ICP-OES 5/3/2012 10:07 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T03-B 10 988,445.00 98,844.50 0.6 6.8 20 10,000 	5,000 993,043.00 92% VU ICP-OES 5/3/2012 10:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T04-B 1 526,648.00 526,648.00 0.9 6.8 20 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T05-B 1 558,349.00 558,349.00 0.8 6.8 20 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T06-B 1 591,489.00 591,489.00 1.2 6.8 20 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T07-B 1 672,862.00 672,862.00 0.4 6.8 20 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T08-B 1 356,709.00 356,709.00 0.1 6.8 20 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-T09-B 1 360,758.00 360,758.00 0.6 6.8 20 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

S 1313-AES-B01-A 1 3.40 U1/2 3.40 4.5 6.8 20 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-1302-A 1 3.40 U1/2 3.40 7.6 6.8 20 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
S 1313-AES-1303-A 1 12.02 E 12.02 6.0 6.8 20 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	0.8 % 

	

Completeness 	100.0 % 

B-43 

AES000175_0081 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

( Ng ~ L) ( I~ g/L) (%) (I~ g/L) ( hg/L) 0u9'-) 	(uL) (ug/L) 	(%) 
TI 1313-AES-T01-A 1 0.25 U1/2 0.25 15.4 0.51 2 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T02-A 1 0.25 U1/2 0.25 4.6 0.51 2 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T03-A 1 0.25 U1/2 0.25 2.8 0.51 2 10,000 	500 497.71 	99% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T04-A 1 1.09 E 1.09 2.0 0.51 2 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T05-A 1 2.25 2.25 0.9 0.51 2 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T06-A 1 4.57 4.57 1.2 0.51 2 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T07-A 1 12.60 12.60 0.2 0.51 2 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T08-A 1 21.50 21.50 0.8 0.51 2 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T09-A 1 51.00 51.00 0.7 0.51 2 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

TI 1313-AES-T01-B 1 0.25 U1/2 0.25 14.2 0.51 2 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T02-B 1 0.25 U1/2 0.25 1.2 0.51 2 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T03-B 1 0.25 U1/2 0.25 4.0 0.51 2 10,000 	500 474.38 	95% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T04-B 1 1.22 E 1.22 2.9 0.51 2 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T05-B 1 2.33 2.33 1.3 0.51 2 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T06-B 1 4.95 4.95 2.7 0.51 2 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T07-B 1 10.10 10.10 1.7 0.51 2 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T08-B 1 19.80 19.80 0.9 0.51 2 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-T09-B 1 57.50 57.50 4.1 0.51 2 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

TI 1313-AES-B01-A 1 0.25 U1/2 0.25 14.3 0.51 2 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-1302-A 1 0.25 U1/2 0.25 5.8 0.51 2 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
TI 1313-AES-1303-A 1 0.25 U1/2 0.25 8.4 0.51 2 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	1.5 % 

	

Completeness 	100.0 % 

B-44 

AES000175_0082 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (ug/L) (%) (hg/L) (hg/L) (I ia L) 	(uL) (ug/L) 	(%) 
Sn 1313-AES-T01-A 1 0.35 U1/2 0.35 8.7 0.7 2 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T02-A 1 0.35 U1/2 0.35 5.8 0.7 2 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T03-A 1 0.35 U1/2 0.35 10.2 0.7 2 10,000 	500 492.10 	98% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T04-A 1 0.35 U1/2 0.35 18.7 0.7 2 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T05-A 1 0.35 U1/2 0.35 26.9 0.7 2 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T06-A 1 0.35 U1/2 0.35 25.0 0.7 2 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T07-A 1 0.35 U1/2 0.35 4.2 0.7 2 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T08-A 1 0.35 U1/2 0.35 13.2 0.7 2 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T09-A 1 22.80 22.80 1.5 0.7 2 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Sn 1313-AES-T01-B 1 0.35 U1/2 0.35 6.2 0.7 2 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T02-B 1 0.35 U1/2 0.35 4.4 0.7 2 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T03-B 1 0.35 U1/2 0.35 23.5 0.7 2 10,000 	500 483.60 	97% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T04-B 1 0.35 U1/2 0.35 15.5 0.7 2 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T05-B 1 0.35 U1/2 0.35 17.0 0.7 2 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T06-B 1 0.35 U1/2 0.35 28.2 0.7 2 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T07-B 1 0.35 U1/2 0.35 18.3 0.7 2 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T08-B 1 0.35 U1/2 0.35 21.0 0.7 2 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-T09-B 1 24.50 24.50 5.3 0.7 2 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

Sn 1313-AES-B01-A 1 0.35 U1/2 0.35 14.5 0.7 2 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-1302-A 1 0.35 U1/2 0.35 3.0 0.7 2 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
Sn 1313-AES-1303-A 1 0.35 U1/2 0.35 1.5 0.7 2 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	3.4 % 

	

Completeness 	100.0 % 

B-45 

AES000175_0083 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (pg/L) (%) (ug/L) (ug/L) (P9 	(pL) (ug1L) 	(%) 
Ti 1313-AES-T01-A 1 1.00 U1/2 1.00 35.1 2 10 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T02-A 1 1.00 U1/2 1.00 56.8 2 10 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T03-A 1 1.00 U1/2 1.00 11.7 2 10 10,000 	1,000 1,060.48 	106% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T04-A 1 1.00 U1/2 1.00 5.2 2 10 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T05-A 1 1.00 U1/2 1.00 3.8 2 10 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T06-A 1 1.00 U1/2 1.00 17.1 2 10 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T07-A 1 1.00 U1/2 1.00 3.8 2 10 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T08-A 1 7.08 E 7.08 2.8 2 10 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T09-A 1 5,212.00 5,212.00 2.5 2 10 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Ti 1313-AES-T01-B 1 1.00 U1/2 1.00 27.5 2 10 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T02-B 1 1.00 U1/2 1.00 22.0 2 10 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T03-B 1 1.00 U1/2 1.00 6.8 2 10 10,000 	1,000 1,029.33 	103% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T04-B 1 1.00 U1/2 1.00 8.3 2 10 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T05-B 1 1.00 U1/2 1.00 18.2 2 10 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T06-B 1 1.00 U1/2 1.00 11.8 2 10 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T07-B 1 1.00 U1/2 1.00 21.4 2 10 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T08-B 1 6.35 E 6.35 2.3 2 10 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-T09-B 1 8,149.30 8,149.30 0.8 2 10 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Ti 1313-AES-B01-A 1 1.00 U1/2 1.00 17.4 2 10 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-1302-A 1 1.00 U1/2 1.00 29.4 2 10 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Ti 1313-AES-1303-A 1 1.00 U1/2 1.00 4.1 2 10 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.6 % 

	

Completeness 	100.0 % 

I.191 ~l.^. 

AES000175_0084 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifer 

Instrument 
Conc. RSD MDL ML 

Splke Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng / L) (I~ g/L) (%) (hg/L) (Ng/L) (1~9~~ ) 	(uL) (ug/L) 	(%) 
U 1313-AES-T01-A 1 0.15 U1/2 0.15 6.6 0.3 1 VU ICP-MS 6/27/2012 18:56 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T02-A 1 0.15 U1/2 0.15 27.5 0.3 1 VU ICP-MS 6/27/2012 19:01 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T03-A 1 0.15 U1/2 0.15 12.4 0.3 1 10,000 	500 502.81 	101% VU ICP-MS 6/27/2012 19:06 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T04-A 1 2.02 2.02 2.1 0.3 1 VU ICP-MS 6/27/2012 19:11 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T05-A 1 42.90 42.90 3.9 0.3 1 VU ICP-MS 6/27/2012 19:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T06-A 1 59.40 59.40 3.9 0.3 1 VU ICP-MS 6/27/2012 19:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T07-A 1 65.90 65.90 4.2 0.3 1 VU ICP-MS 6/27/2012 19:25 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T08-A 1 34.60 34.60 5.4 0.3 1 VU ICP-MS 6/27/2012 19:30 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T09-A 1 93.80 93.80 1.5 0.3 1 VU ICP-MS 6/27/2012 19:35 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

U 1313-AES-T01-B 1 0.15 U1/2 0.15 26.2 0.3 1 VU ICP-MS 6/27/2012 19:45 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T02-B 1 0.15 U1/2 0.15 11.2 0.3 1 VU ICP-MS 6/27/2012 19:50 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T03-B 1 0.15 U1/2 0.15 15.5 0.3 1 10,000 	500 499.38 	100% VU ICP-MS 6/27/2012 19:55 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T04-B 1 1.88 1.88 3.1 0.3 1 VU ICP-MS 6/27/2012 20:00 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T05-B 1 36.30 36.30 4.4 0.3 1 VU ICP-MS 6/27/2012 20:05 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T06-B 1 57.20 57.20 3.2 0.3 1 VU ICP-MS 6/27/2012 20:10 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T07-B 1 71.40 71.40 4.3 0.3 1 VU ICP-MS 6/27/2012 20:15 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T08-B 1 29.90 29.90 4.4 0.3 1 VU ICP-MS 6/27/2012 20:20 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-T09-B 1 90.70 90.70 0.6 0.3 1 VU ICP-MS 6/27/2012 20:24 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

U 1313-AES-B01-A 1 0.15 U1/2 0.15 27.6 0.3 1 VU ICP-MS 6/27/2012 18:41 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-1302-A 1 0.15 U1/2 0.15 30.3 0.3 1 VU ICP-MS 6/27/2012 18:46 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 
U 1313-AES-1303-A 1 0.15 U1/2 0.15 31.2 0.3 1 VU ICP-MS 6/27/2012 18:51 C:\ICP-MS  Rpt File 1313 AES-PR (orig).xlsx 

	

Mean ftSD 	7.8 % 

	

Completeness 	100.0 % 

B-47 

AES000175_0085 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Splke Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng / L) (pg/L) (%) (hg/L) (ug/L) 0u9 	(pL) (ug/L) (%) • 1313-AES-T01-A 1 33.31 33.31 2.1 1.5 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T02-A 1 49.52 49.52 0.9 1.5 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T03-A 1 158.34 158.34 0.6 1.5 5 10,000 	1,000 	1,163.75 101% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T04-A 1 433.04 433.04 2.7 1.5 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T05-A 1 406.28 406.28 0.4 1.5 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T06-A 1 410.74 410.74 0.6 1.5 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T07-A 1 393.41 393.41 1.3 1.5 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T08-A 1 246.33 246.33 1.1 1.5 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T09-A 1 4,294.15 4,294.15 2.0 1.5 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

• 1313-AES-T01-B 1 28.94 28.94 0.9 1.5 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T02-B 1 51.09 51.09 1.4 1.5 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T03-B 1 155.34 155.34 1.6 1.5 5 10,000 	1,000 	1,137.57 98% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T04-B 1 428.72 428.72 0.6 1.5 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T05-B 1 419.63 419.63 1.5 1.5 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T06-B 1 428.49 428.49 1.2 1.5 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T07-B 1 413.27 413.27 0.7 1.5 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T08-B 1 242.37 242.37 1.0 1.5 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-T09-B 1 4,333.87 4,333.87 0.8 1.5 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

• 1313-AES-B01-A 1 0.75 U1/2 0.75 1.4 1.5 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-1302-A 1 0.75 U1/2 0.75 12.7 1.5 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt • 1313-AES-1303-A 1 0.75 U1/2 0.75 2.3 1.5 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.2 % 

	

Completeness 	100.0 % 

AES000175_0086 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrunient 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

( NgIL) ( I~ g/L) (%) (hglL) ( uglL) (1 j 9 L ) 	( i~ L) (ug1L) (%) 
Zn 1313-AES-T01-A 1 0.50 U1/2 0.50 11.8 1 5 VU ICP-OES 5/2/2012 16:27 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T02-A 1 0.50 U1/2 0.50 19.9 1 5 VU ICP-OES 5/2/2012 16:28 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T03-A 1 0.50 U1/2 0.50 4.9 1 5 10,000 	1,000 	1,149.47 115% VU ICP-OES 4/18/2012 13:54 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T04-A 1 0.50 U1/2 0.50 5.1 1 5 VU ICP-OES 4/18/2012 13:55 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T05-A 1 0.50 U1/2 0.50 7.1 1 5 VU ICP-OES 4/18/2012 13:57 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T06-A 1 4.02 E 4.02 7.7 1 5 VU ICP-OES 4/18/2012 13:59 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T07-A 1 1,220.78 1,220.78 1.5 1 5 VU ICP-OES 4/18/2012 14:00 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T08-A 1 1,679.85 1,679.85 0.4 1 5 VU ICP-OES 4/18/2012 14:02 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T09-A 1 2,229.84 2,229.84 1.4 1 5 VU ICP-OES 4/18/2012 14:04 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Zn 1313-AES-T01-B 1 0.50 U1/2 0.50 17.4 1 5 VU ICP-OES 5/2/2012 16:30 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T02-B 1 0.50 U1/2 0.50 10.6 1 5 VU ICP-OES 5/2/2012 16:32 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T03-B 1 0.50 U1/2 0.50 5.7 1 5 10,000 	1,000 	1,123.60 112% VU ICP-OES 4/18/2012 14:14 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T04-B 1 0.50 U1/2 0.50 13.8 1 5 VU ICP-OES 4/18/2012 14:15 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T05-B 1 0.50 U1/2 0.50 2.2 1 5 VU ICP-OES 4/18/2012 14:17 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T06-B 1 4.26 E 4.26 9.1 1 5 VU ICP-OES 4/18/2012 14:19 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T07-B 1 1,150.88 1,150.88 1.2 1 5 VU ICP-OES 4/18/2012 14:20 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T08-B 1 1,580.09 1,580.09 0.7 1 5 VU ICP-OES 4/18/2012 14:22 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-T09-B 1 2,211.50 2,211.50 1.9 1 5 VU ICP-OES 4/18/2012 14:24 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

Zn 1313-AES-B01-A 1 0.50 U1/2 0.50 14.1 1 5 VU ICP-OES 4/18/2012 13:41 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-1302-A 1 0.50 U1/2 0.50 1.7 1 5 VU ICP-OES 4/18/2012 13:42 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 
Zn 1313-AES-1303-A 1 0.50 U1/2 0.50 9.9 1 5 VU ICP-OES 5/2/2012 16:25 C:\ICP-OES  Rpt File 1313 AES-PR (orig).txt 

	

Mean ftSD 	1.2 % 

	

Completeness 	100.0 % 

1e1916?~ 

AES000175_0087 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrunient 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng ~ L) (Ng/L) (%) (ug/L) (ug/L) (ug'L) 	(pL) (ug/L) 	(%) 
DIC 1313-AES-T01-A 1 34,440.00 34,440.00 1.6 130 500 VU TOC 9/4/2012 13:11 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T02-A 1 14,860.00 14,860.00 1.6 130 500 VU TOC 9/4/2012 13:21 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T03-A 1 6,413.00 6,413.00 2.1 130 500 100,000 	500 	6,877.00 	93% VU TOC 9/4/2012 13:30 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T04-A 1 2,558.00 2,558.00 0.8 130 500 VU TOC 9/4/2012 13:40 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T05-A 1 3,473.00 3,473.00 0.7 130 500 VU TOC 9/4/2012 13:49 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T06-A 1 4,874.00 4,874.00 0.6 130 500 VU TOC 9/4/2012 13:59 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T07-A 1 65.00 U1/2 65.00 8.6 130 500 VU TOC 9/4/2012 14:09 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T08-A 1 65.00 U1/2 65.00 14.1 130 500 VU TOC 9/4/2012 14:16 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T09-A 1 65.00 U1/2 65.00 4.6 130 500 VU TOC 9/4/2012 14:23 C:\DIC-DOC  1313 AES-PR (orig).txt 

DIC 1313-AES-T01-B 1 32,330.00 32,330.00 0.4 130 500 VU TOC 9/4/2012 15:24 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T02-B 1 13,310.00 13,310.00 0.1 130 500 VU TOC 9/4/2012 15:34 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T03-B 1 6,405.00 6,405.00 2.5 130 500 100,000 	500 	6,865.00 	92% VU TOC 9/4/2012 15:43 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T04-B 1 2,723.00 2,723.00 2.9 130 500 VU TOC 9/4/2012 15:53 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T05-B 1 3,716.00 3,716.00 0.5 130 500 VU TOC 9/4/2012 16:02 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T06-B 1 5,136.00 5,136.00 1.0 130 500 VU TOC 9/4/2012 16:12 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T07-B 1 65.00 U1/2 65.00 7.6 130 500 VU TOC 9/4/2012 16:19 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T08-B 1 65.00 U1/2 65.00 3.4 130 500 VU TOC 9/4/2012 16:29 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-T09-B 1 65.00 U1/2 65.00 15.5 130 500 VU TOC 9/4/2012 16:36 C:\DIC-DOC  1313 AES-PR (orig).txt 

DIC 1313-AES-B01-A 1 65.00 U1/2 65.00 8.1 130 500 VU TOC 9/4/2012 12:44 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-1302-A 1 65.00 U1/2 65.00 10.0 130 500 VU TOC 9/4/2012 12:52 C:\DIC-DOC  1313 AES-PR (orig).txt 
DIC 1313-AES-1303-A 1 270.00 E 270.00 0.4 130 500 VU TOC 9/4/2012 13:02 C:\DIC-DOC  1313 AES-PR (orig).txt 

	

Mean ftSD 	3.8 % 

	

Completeness 	100.0 % 

B-50 

AES000175_0088 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrunient 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (pg/L) (%) (p9/L) (p9/L) 0u9 	(pL) (pg/L) 	(%) 
DOC 1313-AES-T01-A 1 41,380.00 41,380.00 0.9 170 500 VU TOC 9/5/2012 17:17 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T02-A 1 16,160.00 16,160.00 1.0 170 500 VU TOC 9/5/2012 17:24 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T03-A 1 4,873.00 4,873.00 0.3 170 500 100,000 	500 	5,341.00 	94% VU TOC 9/5/2012 17:31 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T04-A 1 5,839.00 5,839.00 0.3 170 500 VU TOC 9/5/2012 17:40 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T05-A 1 5,163.00 5,163.00 0.7 170 500 VU TOC 9/5/2012 17:49 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T06-A 1 6,213.00 6,213.00 2.0 170 500 VU TOC 9/5/2012 17:56 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T07-A 1 3,834.00 3,834.00 1.0 170 500 VU TOC 9/5/2012 18:06 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T08-A 1 5,118.00 5,118.00 0.2 170 500 VU TOC 9/5/2012 18:15 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T09-A 1 11,480.00 11,480.00 1.7 170 500 VU TOC 9/5/2012 18:24 C:\DIC-DOC  1313 AES-PR (orig).txt 

DOC 1313-AES-T01-B 1 50,210.00 50,210.00 0.3 170 500 VU TOC 9/5/2012 19:22 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T02-B 1 17,030.00 17,030.00 1.1 170 500 VU TOC 9/5/2012 19:30 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T03-B 1 5,357.00 5,357.00 0.9 170 500 100,000 	500 	5,814.00 	91% VU TOC 9/5/2012 19:39 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T04-B 1 5,915.00 5,915.00 0.7 170 500 VU TOC 9/5/2012 19:48 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T05-B 1 5,531.00 5,531.00 0.9 170 500 VU TOC 9/5/2012 19:57 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T06-B 1 6,504.00 6,504.00 1.4 170 500 VU TOC 9/5/2012 20:06 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T07-B 1 4,690.00 4,690.00 0.6 170 500 VU TOC 9/5/2012 20:13 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T08-B 1 5,175.00 5,175.00 1.4 170 500 VU TOC 9/5/2012 20:23 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-T09-B 1 12,170.00 12,170.00 0.6 170 500 VU TOC 9/5/2012 20:32 C:\DIC-DOC  1313 AES-PR (orig).txt 

DOC 1313-AES-B01-A 1 85.00 U1/2 85.00 2.9 170 500 VU TOC 9/5/2012 16:45 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-1302-A 1 175.00 E 175.00 1.9 170 500 VU TOC 9/5/2012 16:55 C:\DIC-DOC  1313 AES-PR (orig).txt 
DOC 1313-AES-1303-A 1 450.00 E 450.00 0.1 170 500 VU TOC 9/5/2012 17:09 C:\DIC-DOC  1313 AES-PR (orig).txt 

	

Mean ftSD 	0.9 % 

	

Completeness 	100.0 % 

B-51 

AES000175_0089 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(NgIL) (pg/L) 	(%) (pg/L) (uglL) (I-'9 	(pL) (ug1L) 	(%) 
Br 1313-AES-T01-A 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 20:35 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T02-A 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 20:47 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T03-A 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 21:00 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T04-A 1 8.71 U1/2 8.71 17 50 Note: IC analysis is based on single 	; VU IC 9/4/2012 21:12 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T05-A 1 8.71 U1/2 8.71 17 50 measurement of an analytical VU IC 9/4/2012 21:25 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T06-A 1 8.71 U1/2 8.71 17 50 solution. Therefore, RSDs are not VU IC 9/4/2012 21:37 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T07-A 1 8.71 U1/2 8.71 17 50 available. 	In addition, matrix VU IC 9/4/2012 21:49 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T08-A 1 8.71 U1/2 8.71 17 50 spikes are not conducted for IC VU IC 9/4/2012 22:02 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T09-A 1 8.71 U1/2 8.71 17 50 analyses so that spike recoveries VU IC 9/4/2012 22:14 C:\IC  1313-1314 AES-PR (orig).xlsx 

are not available. 
Br 1313-AES-T01-B 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 22:27 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T02-B 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 22:39 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T03-B 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 22:51 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T04-B 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 23:04 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T05-B 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 23:16 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T06-B 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 23:29 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T07-B 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 23:41 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T08-B 1 8.71 U1/2 8.71 17 50 VU IC 9/4/2012 23:53 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-T09-B 1 8.71 U1/2 8.71 17 50 VU IC 9/5/2012 0:06 C:\IC  1313-1314 AES-PR (orig).xlsx 

Br 1313-AES-B01-A 1 8.71 U1/2 8.71 17 50 VU IC 9/5/2012 0:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-1302-A 1 8.71 U1/2 8.71 17 50 VU IC 9/5/2012 1:08 C:\IC  1313-1314 AES-PR (orig).xlsx 
Br 1313-AES-1303-A 1 8.71 U1/2 8.71 17 50 VU IC 9/5/2012 1:33 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean ftSD 	NA 	% 

	

Completeness 	NA 	% 

B-52 

AES000175_0090 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(hg/L) (Ng/L) 	(%) (hg/L) (Ng/L) (1 1,1_ 	 (uL) (ug1L) 	(%) 
CI 1313-AES-T01-A 20 650,180.40 32,509.02 6.5 20 VU IC 9/4/2012 16:27 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T02-A 20 639,512.50 31,975.63 6.5 20 VU IC 9/4/2012 16:40 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T03-A 20 643,715.20 32,185.76 6.5 20 VU IC 9/4/2012 16:52 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T04-A 20 648,701.20 32,435.06 6.5 20 Note: 	IC analysis is based on single VU IC 9/4/2012 17:04 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T05-A 20 752,420.00 37,621.00 6.5 20 measurement of an analytical VU IC 9/4/2012 18:06 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T06-A 20 672,511.60 33,625.58 6.5 20 solution. Therefore, RSDs are not VU IC 9/4/2012 18:19 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T07-A 20 710,327.80 35,516.39 6.5 20 available. 	In addition, matrix VU IC 9/4/2012 18:31 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T08-A 20 896,281.10 44,814.06 6.5 20 spikes are not conducted for IC VU IC 9/4/2012 18:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T09-A 20 850,109.00 42,505.45 6.5 20 analyses sothat spike recoveries VU IC 9/4/2012 18:56 C:\IC  1313-1314 AES-PR (orig).xlsx 

are not available. 
CI 1313-AES-T01-B 20 649,372.40 32,468.62 6.5 20 VU IC 9/4/2012 17:17 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T02-B 20 650,944.40 32,547.22 6.5 20 VU IC 9/4/2012 17:29 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T03-B 20 655,354.00 32,767.70 6.5 20 - VU IC 9/4/2012 17:42 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T04-B 20 654,995.30 32,749.77 6.5 20 VU IC 9/4/2012 17:54 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T05-B 20 777,173.20 38,858.66 6.5 20 VU IC 9/4/2012 19:08 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T06-B 20 665,658.60 33,282.93 6.5 20 VU IC 9/4/2012 19:21 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T07-B 20 700,147.60 35,007.38 6.5 20 VU IC 9/4/2012 19:33 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T08-B 20 914,369.10 45,718.46 6.5 20 VU IC 9/4/2012 19:45 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-T09-B 20 898,354.10 44,917.71 6.5 20 VU IC 9/4/2012 19:58 C:\IC  1313-1314 AES-PR (orig).xlsx 

CI 1313-AES-B01-A 1 3.25 U1/2 3.25 6.5 20 VU IC 9/5/2012 0:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-1302-A 1 3.25 U1/2 3.25 6.5 20 VU IC 9/5/2012 1:08 C:\IC  1313-1314 AES-PR (orig).xlsx 
CI 1313-AES-1303-A 1 3.25 U1/2 3.25 6.5 20 VU IC 9/5/2012 1:33 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean ftSD 	NA 	% 

	

Completeness 	NA 	% 

B-53 

AES000175_0091 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument DatelTime Filename Conc. 	Volume 

(Ng/L) (hg/L) 	(%) (pgIL) (Ng/L) (I 	(pL) (Ng/L) 	(%) 
F 1313-AES-T01-A 1 13,977.00 13,977.00 7 20 VU IC 9/4/2012 20:35 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T02-A 1 11,067.90 11,067.90 7 20 VU IC 9/4/2012 20:47 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T03-A 1 5,964.00 5,964.00 7 20 - VU IC 9/4/2012 21:00 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T04-A 1 18,209.90 18,209.90 7 20 Note: 	IC analysis is based on single VU IC 9/4/2012 21:12 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T05-A 1 30,457.10 30,457.10 7 20 measurement of an analytical VU IC 9/4/2012 21:25 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T06-A 1 40,374.20 40,374.20 7 20 solution. Therefore, RSDs are not VU IC 9/4/2012 21:37 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T07-A 20 59,447.70 2,972.39 7 20 available. 	In addition, matrix VU IC 9/4/2012 18:31 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T08-A 20 81,972.90 4,098.65 7 20 spikes are not conducted for IC VU IC 9/4/2012 18:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T09-A 20 130,062.50 6,503.13 7 20 analyses so that spike recoveries VU IC 9/4/2012 18:56 C:\IC  1313-1314 AES-PR (orig).xlsx 

are not available. 
F 1313-AES-T01-B 1 11,365.00 11,365.00 7 20 VU IC 9/4/2012 22:27 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T02-B 1 9,158.50 9,158.50 7 20 VU IC 9/4/2012 22:39 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T03-B 1 7,205.20 7,205.20 7 20 - VU IC 9/4/2012 22:51 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T04-B 1 20,500.60 20,500.60 7 20 VU IC 9/4/2012 23:04 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T05-B 1 33,145.20 33,145.20 7 20 VU IC 9/4/2012 23:16 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T06-B 1 39,441.20 39,441.20 7 20 VU IC 9/4/2012 23:29 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T07-B 20 54,391.30 2,719.57 7 20 VU IC 9/4/2012 19:33 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T08-B 20 85,600.70 4,280.04 7 20 VU IC 9/4/2012 19:45 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-T09-B 20 125,326.80 6,266.34 7 20 VU IC 9/4/2012 19:58 C:\IC  1313-1314 AES-PR (orig).xlsx 

F 1313-AES-B01-A 1 3.53 	U1/2 3.53 7 20 VU IC 9/5/2012 0:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-1302-A 1 351.80 351.80 7 20 VU IC 9/5/2012 1:08 C:\IC  1313-1314 AES-PR (orig).xlsx 
F 1313-AES-1303-A 1 34.80 34.80 7 20 VU IC 9/5/2012 1:33 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean ftSD 	NA 	% 

	

Completeness 	NA 	% 

B-54 

AES000175_0092 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifer 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

( Ng/L) ( I~ gIL) 	(%) ( ug / L) ( hglL) (Ng/L) 	(uL) (Ug/L) 	(%) 
NO3 1313-AES-T01-A 20 21,144.10 1,057.21 26 100 Vu IC 9/4/2012 16:27 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T02-A 20 21,396.00 1,069.80 26 100 Vu IC 9/4/2012 16:40 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T03-A 20 41,393.80 2,069.69 26 100  -  Vu IC 9/4/2012 16:52 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T04-A 200 19,368,127.10 96,840.64 26 100 Note: 	IC analysis is based on single Vu IC 9/5/2012 13:12 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T05-A 200 27,682,477.90 138,412.39 26 100 measurement of an analytical Vu IC 9/5/2012 13:24 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T06-A 500 38,179,496.00 76,358.99 26 100 solution. Therefore, RSDs are not Vu IC 9/5/2012 13:36 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T07-A 500 51,276,792.80 102,553.59 26 100 available. 	In addition, matrix Vu IC 9/5/2012 13:49 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T08-A 500 75,456,922.90 150,913.85 26 100 spikes are not conducted for IC Vu IC 9/5/2012 14:01 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T09-A 500 152,839,798.90 305,679.60 26 100 analyses so that spike recoveries Vu IC 9/5/2012 14:13 C:\IC  1313-1314 AES-PR (orig).xlsx 

are not available. 
NO3 1313-AES-T01-B 20 20,876.60 1,043.83 26 100 Vu IC 9/4/2012 17:17 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T02-B 20 21,797.90 1,089.90 26 100 Vu IC 9/4/2012 17:29 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T03-B 20 39,728.60 1,986.43 26 100 - Vu IC 9/4/2012 17:42 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T04-B 200 18,882,886.70 94,414.43 26 100 Vu IC 9/5/2012 14:26 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T05-B 200 24,383,005.70 121,915.03 26 100 Vu IC 9/5/2012 14:38 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T06-B 500 37,624,090.90 75,248.18 26 100 Vu IC 9/5/2012 14:50 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T07-B 500 48,757,941.90 97,515.88 26 100 Vu IC 9/5/2012 15:02 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T08-B 500 68,997,887.60 137,995.78 26 100 Vu IC 9/5/2012 15:14 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-T09-B 500 160,187,868.80 320,375.74 26 100 Vu IC 9/5/2012 15:27 C:\IC  1313-1314 AES-PR (orig).xlsx 

NO3 1313-AES-B01-A 1 108.00 108.00 26 100 Vu IC 9/5/2012 0:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-1302-A 500 104,567,473.90 209,134.95 26 100 Vu IC 9/5/2012 15:39 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO3 1313-AES-1303-A 1 144.20 144.20 26 100 Vu IC 9/5/2012 1:33 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean ftSD 	NA 	% 

	

Completeness 	NA 	% 

B-55 

AES000175_0093 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(NgIL) (pg/L) 	(%) (u9/L) (hglL) (I-'9 	(NL) (ug/L) 	(%) 
NO2 1313-AES-T01-A 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 20:35 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T02-A 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 20:47 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T03-A 1 9.16 U1/2 9.16 18 50 - VU IC 9/4/2012 21:00 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T04-A 1 9.16 U1/2 9.16 18 50 Note: 	IC analysis is based on single VU IC 9/4/2012 21:12 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T05-A 1 9.16 U1/2 9.16 18 50 measurement of an analytical VU IC 9/4/2012 21:25 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T06-A 1 9.16 U1/2 9.16 18 50 solution. Therefore, RSDs are not VU IC 9/4/2012 21:37 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T07-A 1 9.16 U1/2 9.16 18 50 available. 	In addition, matrix VU IC 9/4/2012 21:49 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T08-A 1 9.16 U1/2 9.16 18 50 spikes are not conducted for IC VU IC 9/4/2012 22:02 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T09-A 1 9.16 U1/2 9.16 18 50 analyses sothat spike recoveries VU IC 9/4/2012 22:14 C:\IC  1313-1314 AES-PR (orig).xlsx 

are not available. 
NO2 1313-AES-T01-B 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 22:27 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T02-B 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 22:39 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T03-B 1 9.16 U1/2 9.16 18 50 - VU IC 9/4/2012 22:51 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T04-B 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 23:04 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T05-B 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 23:16 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T06-B 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 23:29 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T07-B 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 23:41 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T08-B 1 9.16 U1/2 9.16 18 50 VU IC 9/4/2012 23:53 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-T09-B 1 9.16 U1/2 9.16 18 50 VU IC 9/5/2012 0:06 C:\IC  1313-1314 AES-PR (orig).xlsx 

NO2 1313-AES-B01-A 1 9.16 U1/2 9.16 18 50 VU IC 9/5/2012 0:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-1302-A 1 9.16 U1/2 9.16 18 50 VU IC 9/5/2012 1:08 C:\IC  1313-1314 AES-PR (orig).xlsx 
NO2 1313-AES-1303-A 1 9.16 U1/2 9.16 18 50 VU IC 9/5/2012 1:33 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean ftSD 	NA 	% 

	

Completeness 	NA 	% 

B-56 

AES000175_0094 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifer 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument DatelTime Filename Conc. 	VOlume 

(NgIL) (ug/L) 	(%) (hglL) (Ug/L) ( I~ g/L) 	(I~ L) (pgIL) 	(%) 
PO4 1313-AES-T01-A 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 20:35 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T02-A 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 20:47 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T03-A 1 11.83 U1/2 11.83 24 100 -- VU IC 9/4/2012 21:00 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T04-A 1 11.83 U1/2 11.83 24 100 Note: 	IC analysis is based on single VU IC 9/4/2012 21:12 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T05-A 1 11.83 U1/2 11.83 24 100 measurement of an analytical VU IC 9/4/2012 21:25 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T06-A 1 11.83 U1/2 11.83 24 100 solution. Therefore, RSDs are not VU IC 9/4/2012 21:37 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T07-A 1 11.83 U1/2 11.83 24 100 available. 	In addition, matrix VU IC 9/4/2012 21:49 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T08-A 1 11.83 U1/2 11.83 24 100 spikes are not conducted for IC VU IC 9/4/2012 22:02 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T09-A 1 11.83 U1/2 11.83 24 100 analyses sothat spike recoveries VU IC 9/4/2012 22:14 C:\IC  1313-1314 AES-PR (orig).xlsx 

are not available. 
PO4 1313-AES-T01-B 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 22:27 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T02-B 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 22:39 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T03-B 1 11.83 U1/2 11.83 24 100 - VU IC 9/4/2012 22:51 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T04-B 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 23:04 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T05-B 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 23:16 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T06-B 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 23:29 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T07-B 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 23:41 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T08-B 1 11.83 U1/2 11.83 24 100 VU IC 9/4/2012 23:53 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-T09-B 1 11.83 U1/2 11.83 24 100 VU IC 9/5/2012 0:06 C:\IC  1313-1314 AES-PR (orig).xlsx 

PO4 1313-AES-B01-A 1 11.83 U1/2 11.83 24 100 VU IC 9/5/2012 0:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-1302-A 1 11.83 U1/2 11.83 24 100 VU IC 9/5/2012 1:08 C:\IC  1313-1314 AES-PR (orig).xlsx 
PO4 1313-AES-1303-A 1 11.83 U1/2 11.83 24 100 VU IC 9/5/2012 1:33 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean ftSD 	NA 	% 

	

Completeness 	NA 	% 

B-57 

AES000175_0095 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1313 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng ~ L) (uglL) 	(°/a) (ug/L) (hg/L) (ug/L) 	(hL) (ug/L) 	(°/a) 
SO4 1313-AES-T01-A 100 8,203,931.30 82,039.31 21 100 VU IC 9/5/2012 11:58 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T02-A 100 6,525,914.80 65,259.15 21 100 VU IC 9/5/2012 12:10 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T03-A 20 2,687,032.70 134,351.64 21 100 - VU IC 9/4/2012 16:52 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T04-A 20 1,912,312.90 95,615.65 21 100 Note: 	IC analysis is based on single VU IC 9/4/2012 17:04 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T05-A 20 1,959,340.50 97,967.03 21 100 measurement of an analytical VU IC 9/4/2012 18:06 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T06-A 20 2,215,117.70 110,755.89 21 100 solution. Therefore, RSDs are not VU IC 9/4/2012 18:19 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T07-A 20 2,572,540.30 128,627.02 21 100 available. 	In addition, matrix VU IC 9/4/2012 18:31 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T08-A 20 1,080,759.50 54,037.98 21 100 spikes are not conducted for IC VU IC 9/4/2012 18:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T09-A 20 1,085,139.90 54,257.00 21 100 analyses sothat spike recoveries VU IC 9/4/2012 18:56 C:\IC  1313-1314 AES-PR (orig).xlsx 

are not available. 
SO4 1313-AES-T01-B 100 9,143,854.60 91,438.55 21 100 VU IC 9/5/2012 12:35 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T02-B 100 7,052,684.30 70,526.84 21 100 VU IC 9/5/2012 12:47 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T03-B 20 2,273,105.60 113,655.28 21 100 - VU IC 9/4/2012 17:42 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T04-B 20 2,029,118.70 101,455.94 21 100 VU IC 9/4/2012 17:54 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T05-B 20 1,954,620.60 97,731.03 21 100 VU IC 9/4/2012 19:08 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T06-B 20 1,985,947.10 99,297.36 21 100 VU IC 9/4/2012 19:21 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T07-B 20 2,317,698.40 115,884.92 21 100 VU IC 9/4/2012 19:33 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T08-B 20 1,030,535.70 51,526.79 21 100 VU IC 9/4/2012 19:45 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-T09-B 20 1,035,648.40 51,782.42 21 100 VU IC 9/4/2012 19:58 C:\IC  1313-1314 AES-PR (orig).xlsx 

SO4 1313-AES-B01-A 1 10.39 U1/2 10.39 21 100 VU IC 9/5/2012 0:43 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-1302-A 1 10.39 U1/2 10.39 21 100 VU IC 9/5/2012 1:08 C:\IC  1313-1314 AES-PR (orig).xlsx 
SO4 1313-AES-1303-A 1 10.39 U1/2 10.39 21 100 VU IC 9/5/2012 1:33 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean ftSD 	NA 	% 

	

Completeness 	NA 	% 

B-58 

AES000175_0096 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (%) (UgiL) (Ug/L) (ug , L) 	(UL) (Ng/L) (-%) 
AI 1314-AES-T01-A 1 655.89 655.89 1.3 1 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T02-A 1 611.07 611.07 0.9 1 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T03-A 1 435.79 435.79 1.0 1 5 10,000 	1,000 	1,461.82 103% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T04-A 1 378.77 378.77 0.9 1 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T05-A 1 342.29 342.29 0.8 1 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T06-A 1 293.56 293.56 2.5 1 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T07-A 1 266.72 266.72 2.7 1 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T08-A 1 247.79 247.79 1.3 1 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T09-A 1 192.36 192.36 2.8 1 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

AI 1314-AES-T01-B 1 654.79 654.79 1.0 1 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T02-B 1 592.54 592.54 1.8 1 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T03-B 1 520.39 520.39 0.4 1 5 10,000 	1,000 	1,546.48 103% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T04-B 1 351.20 351.20 2.7 1 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T05-B 1 334.18 334.18 1.0 1 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T06-B 1 270.03 270.03 2.2 1 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T07-B 1 249.72 249.72 1.8 1 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T08-B 1 230.96 230.96 2.1 1 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
AI 1314-AES-T09-B 1 187.98 187.98 2.7 1 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

AI 1314-AES-M01-A 1 0.50 	U1/2 0.50 3.2 1 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.7 % 

	

Completeness 	100.0 % 

B-59 

AES000175_0097 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (%) (Wg/L) (Ng/L) (ug/L) 	(uL) (hg/L) 	(-%) 
Sb 1314-AES-T01-A 1 17.10 17.10 1.2 0.08 0.2 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T02-A 1 13.10 13.10 3.0 0.08 0.2 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T03-A 1 11.90 11.90 3.2 0.08 0.2 10,000 	500 512.15 	100% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T04-A 1 8.22 8.22 1.9 0.08 0.2 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T05-A 1 0.18 E 0.18 6.4 0.08 0.2 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T06-A 1 0.04 U1/2 0.04 5.5 0.08 0.2 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T07-A 1 0.04 U1/2 0.04 6.2 0.08 0.2 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T08-A 1 0.04 U1/2 0.04 2.7 0.08 0.2 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T09-A 1 0.04 U1/2 0.04 3.1 0.08 0.2 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Sb 1314-AES-T01-B 1 18.90 18.90 2.6 0.08 0.2 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T02-B 1 13.90 13.90 1.5 0.08 0.2 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T03-B 1 12.40 12.40 1.4 0.08 0.2 10,000 	500 504.71 	98% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T04-B 1 10.70 10.70 2.2 0.08 0.2 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T05-B 1 0.19 E 0.19 4.7 0.08 0.2 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T06-B 1 0.04 U1/2 0.04 7.8 0.08 0.2 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T07-B 1 0.04 U1/2 0.04 5.9 0.08 0.2 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T08-B 1 0.04 U1/2 0.04 5.4 0.08 0.2 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sb 1314-AES-T09-B 1 0.04 U1/2 0.04 4.8 0.08 0.2 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Sb 1314-AES-M01-A 1 0.04 U1/2 0.04 9.2 0.08 0.2 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	2.1 % 

	

Completeness 	100.0 % 

1:Reft,  

AES000175_0098 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Couc. 	Volume 

(fag ,! L) (Ug/L) (%) (pg/L) (pg/L) (Ng/L) 	(UL) (Ng/L) 	(-%) 
As 1314-AES-T01-A 1 41.40 41.40 2.2 0.64 2 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T02-A 1 42.60 42.60 8.0 0.64 2 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T03-A 1 27.60 27.60 0.9 0.64 2 10,000 	500 524.18 	99% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T04-A 1 11.40 11.40 4.3 0.64 2 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T05-A 1 7.66 7.66 1.9 0.64 2 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T06-A 1 5.99 5.99 2.2 0.64 2 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T07-A 1 4.90 4.90 2.6 0.64 2 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T08-A 1 4.89 4.89 0.5 0.64 2 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T09-A 1 4.44 4.44 0.6 0.64 2 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

As 1314-AES-T01-B 1 39.80 39.80 3.7 0.64 2 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T02-B 1 42.90 42.90 4.9 0.64 2 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T03-B 1 26.60 26.60 3.2 0.64 2 10,000 	500 514.59 	98% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T04-B 1 10.80 10.80 1.0 0.64 2 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T05-B 1 6.61 6.61 1.4 0.64 2 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T06-B 1 5.29 5.29 1.6 0.64 2 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T07-B 1 4.74 4.74 1.8 0.64 2 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T08-B 1 4.52 4.52 2.7 0.64 2 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
As 1314-AES-T09-B 1 4.25 4.25 3.7 0.64 2 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

As 1314-AES-M01-A 1 0.32 	U1/2 0.32 1.9 0.64 2 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	2.6 % 

	

Completeness 	100.0 % 

B-61 

AES000175_0099 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ~ L) (Ug/L) (%) (pg/L) (pglL) (ug , L) 	(UL) (Ng/L) (-%) 
B 1314-AES-T01-A 1 2,631.53 2,631.53 0.8 1 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T02-A 1 2,726.72 2,726.72 1.6 1 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T03-A 1 2,142.53 2,142.53 0.7 1 5 10,000 	1,000 	3,066.02 92% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T04-A 1 1,374.56 1,374.56 0.5 1 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T05-A 1 1,023.82 1,023.82 0.8 1 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T06-A 1 706.79 706.79 0.6 1 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T07-A 1 581.20 581.20 1.1 1 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T08-A 1 519.00 519.00 1.8 1 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T09-A 1 457.37 457.37 0.4 1 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

B 1314-AES-T01-B 1 2,571.81 2,571.81 0.2 1 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T02-B 1 2,682.04 2,682.04 0.3 1 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T03-B 1 1,964.58 1,964.58 0.5 1 5 10,000 	1,000 	2,848.31 88% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T04-B 1 1,295.10 1,295.10 1.3 1 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T05-B 1 969.71 969.71 0.5 1 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T06-B 1 677.44 677.44 0.4 1 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T07-B 1 574.28 574.28 2.1 1 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T08-B 1 498.44 498.44 2.1 1 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
B 1314-AES-T09-B 1 465.21 465.21 4.7 1 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

B 1314-AES-M01-A 1 0.50 	U1/2 0.50 16.5 1 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.1 % 

	

Completeness 	100.0 % 

IWe'9a 

AES000175_0100 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (%) (ug/L) (pg/L) (pg/L) 	(UL) (Ng/L) (-%) 
Ba 1314-AES-T01-A 1 61.08 61.08 0.8 1 5 VU ICP-OES 7/31/2012 12:57 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T02-A 1 45.16 45.16 0.9 1 5 VU ICP-OES 7/31/2012 12:59 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T03-A 1 33.56 33.56 0.2 1 5 10,000 	1,000 	1,115.62 108% VU ICP-OES 7/31/2012 13:00 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T04-A 1 31.04 31.04 0.9 1 5 VU ICP-OES 7/31/2012 13:02 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T05-A 1 32.44 32.44 0.4 1 5 VU ICP-OES 7/31/2012 13:04 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T06-A 1 30.22 30.22 0.2 1 5 VU ICP-OES 7/31/2012 13:05 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T07-A 1 32.27 32.27 1.2 1 5 VU ICP-OES 7/31/2012 13:07 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T08-A 1 30.77 30.77 1.3 1 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T09-A 1 32.09 32.09 0.4 1 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Ba 1314-AES-T01-B 1 58.35 58.35 0.7 1 5 VU ICP-OES 7/31/2012 13:12 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T02-B 1 44.84 44.84 0.8 1 5 VU ICP-OES 7/31/2012 13:14 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T03-B 1 31.73 31.73 0.9 1 5 10,000 	1,000 	1,074.96 104% VU ICP-OES 7/31/2012 13:15 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T04-B 1 29.72 29.72 1.0 1 5 VU ICP-OES 7/31/2012 13:17 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T05-B 1 30.24 30.24 0.5 1 5 VU ICP-OES 7/31/2012 13:18 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T06-B 1 29.82 29.82 0.4 1 5 VU ICP-OES 7/31/2012 13:20 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T07-B 1 31.48 31.48 1.2 1 5 VU ICP-OES 7/31/2012 13:22 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T08-B 1 30.58 30.58 2.2 1 5 VU ICP-OES 7/31/2012 13:23 C:11CP-0ES Rpt File 1314 AES-PR VU (orig).txt 
Ba 1314-AES-T09-B 1 31.97 31.97 3.7 1 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Ba 1314-AES-M01-A 1 0.50 	U1/2 0.50 8.4 1 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.0 % 

	

Completeness 	100.0 % 

B-63 

AES000175_0101 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spfke Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Eag ,! L) (ug/L) (%) (Ng/L) (p9/L) (pg/L) 	(pL) (pg/L) 	(-%) 
Be 1314-AES-T01-A 1 0.32 U1/2 0.32 23.0 0.64 2 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T02-A 1 0.32 U1/2 0.32 2.3 0.64 2 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T03-A 1 0.32 U1/2 0.32 11.7 0.64 2 10,000 	500 506.09 	101% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T04-A 1 0.32 U1/2 0.32 5.9 0.64 2 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T05-A 1 0.32 U1/2 0.32 22.3 0.64 2 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T06-A 1 0.32 U1/2 0.32 33.2 0.64 2 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T07-A 1 0.32 U1/2 0.32 14.7 0.64 2 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T08-A 1 0.32 U1/2 0.32 13.3 0.64 2 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T09-A 1 0.32 U1/2 0.32 4.8 0.64 2 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Be 1314-AES-T01-B 1 0.32 U1/2 0.32 9.6 0.64 2 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T02-B 1 0.32 U1/2 0.32 12.8 0.64 2 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T03-B 1 0.32 U1/2 0.32 8.0 0.64 2 10,000 	500 499.38 	100% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T04-B 1 0.32 U1/2 0.32 11.3 0.64 2 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T05-B 1 0.32 U1/2 0.32 3.3 0.64 2 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T06-B 1 0.32 U1/2 0.32 9.7 0.64 2 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T07-B 1 0.32 U1/2 0.32 7.3 0.64 2 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T08-B 1 0.32 U1/2 0.32 7.4 0.64 2 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Be 1314-AES-T09-B 1 0.32 U1/2 0.32 11.5 0.64 2 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Be 1314-AES-M01-A 1 0.32 U1/2 0.32 31.9 0.64 2 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

B-64 

AES000175_0102 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (%) (Wg/L) (ug/L) (pg/L) 	(uL) (hg/L) 	(-%) 
Cd 1314-AES-T01-A 1 7.14 7.14 3.2 0.17 0.5 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T02-A 1 5.60 5.60 5.0 0.17 0.5 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T03-A 1 2.58 2.58 2.7 0.17 0.5 10,000 	500 509.32 	101 % VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T04-A 1 1.20 1.20 2.2 0.17 0.5 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T05-A 1 0.09 U1/2 0.09 8.6 0.17 0.5 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T06-A 1 0.09 U1/2 0.09 7.5 0.17 0.5 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T07-A 1 0.09 U1/2 0.09 10.4 0.17 0.5 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T08-A 1 0.09 U1/2 0.09 3.7 0.17 0.5 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T09-A 1 0.09 U1/2 0.09 8.6 0.17 0.5 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Cd 1314-AES-T01-B 1 6.91 6.91 1.7 0.17 0.5 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T02-B 1 5.67 5.67 2.7 0.17 0.5 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T03-B 1 2.92 2.92 2.7 0.17 0.5 10,000 	500 503.02 	100% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T04-B 1 1.78 1.78 2.6 0.17 0.5 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T05-B 1 0.09 U1/2 0.09 0.7 0.17 0.5 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T06-B 1 0.09 U1/2 0.09 14.1 0.17 0.5 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T07-B 1 0.09 U1/2 0.09 3.0 0.17 0.5 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T08-B 1 0.09 U1/2 0.09 8.8 0.17 0.5 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cd 1314-AES-T09-B 1 0.09 U1/2 0.09 12.3 0.17 0.5 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Cd 1314-AES-M01-A 1 0.09 U1/2 0.09 8.7 0.17 0.5 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	2.9 % 

	

Completeness 	100.0 % 

B-65 

AES000175_0103 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. I Spike 

Recovery Instrument Date/Time Filename Conc. 	Volume 
(Eag/L) (pglL) (%) (pglL) (pg/L) (pg/L) 	(pL) (Ng/L) (-%) 

Ca 1314-AES-T01-A 1 541,202.00 541,202.00 1.1 2.6 10 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T02-A 1 466,185.00 466,185.00 0.9 2.6 10 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T03-A 1 427,401.00 427,401.00 0.3 2.6 10 10,000 	1,000 428,358.00 96% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T04-A 1 437,710.00 437,710.00 0.4 2.6 10 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T05-A 1 465,864.00 465,864.00 0.8 2.6 10 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T06-A 1 548,016.00 548,016.00 0.2 2.6 10 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T07-A 1 577,533.00 577,533.00 0.7 2.6 10 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T08-A 1 601,065.00 601,065.00 2.4 2.6 10 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T09-A 1 626,701.00 626,701.00 0.5 2.6 10 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Ca 1314-AES-T01-B 1 541,972.00 541,972.00 0.6 2.6 10 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T02-B 1 459,229.00 459,229.00 0.7 2.6 10 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T03-B 1 416,730.00 416,730.00 0.6 2.6 10 10,000 	1,000 417,658.00 93% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T04-B 1 432,754.00 432,754.00 1.2 2.6 10 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T05-B 1 470,218.00 470,218.00 0.2 2.6 10 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T06-B 1 535,580.00 535,580.00 0.6 2.6 10 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T07-B 1 586,744.00 586,744.00 1.8 2.6 10 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T08-B 1 601,204.00 601,204.00 1.1 2.6 10 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ca 1314-AES-T09-B 1 628,427.00 628,427.00 3.3 2.6 10 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Ca 1314-AES-M01-A 1 3.63 	E 3.63 4.9 2.6 10 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.0 % 

	

Completeness 	100.0 % 

I:.T.^. 

AES000175_0104 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (%) (Ng/L) (pg/L) (hg/L) 	(pL) (pg/L) 	(-%) 
Cs 1314-AES-T01-A 1 243.00 243.00 1.1 0.49 2 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T02-A 1 195.00 195.00 2.4 0.49 2 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T03-A 1 71.30 71.30 2.9 0.49 2 10,000 	500 543.82 	95% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T04-A 1 36.60 36.60 1.1 0.49 2 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T05-A 1 23.20 23.20 1.1 0.49 2 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T06-A 1 12.80 12.80 1.1 0.49 2 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T07-A 1 8.86 8.86 1.5 0.49 2 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T08-A 1 7.26 7.26 1.1 0.49 2 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T09-A 1 6.76 6.76 1.1 0.49 2 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Cs 1314-AES-T01-B 1 249.00 249.00 2.1 0.49 2 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T02-B 1 187.00 187.00 1.5 0.49 2 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T03-B 1 69.40 69.40 1.6 0.49 2 10,000 	500 528.78 	92% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T04-B 1 31.00 31.00 7.0 0.49 2 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T05-B 1 20.00 20.00 0.8 0.49 2 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T06-B 1 11.60 11.60 2.4 0.49 2 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T07-B 1 8.43 8.43 1.3 0.49 2 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T08-B 1 7.23 7.23 1.6 0.49 2 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cs 1314-AES-T09-B 1 6.49 6.49 0.0 0.49 2 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Cs 1314-AES-M01-A 1 0.24 	U1/2 0.24 1.0 0.49 2 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	1.8 % 

	

Completeness 	100.0 % 

IWI'yl 

AES000175_0105 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (%) (Ug/L) (u9/L) (pg/L) 	(UL) (Ng/L) 	(-%) 
Cr 1314-AES-T01-A 1 271.00 271.00 4.2 0.5 2 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T02-A 1 220.00 220.00 2.5 0.5 2 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T03-A 1 36.80 36.80 1.0 0.5 2 10,000 	500 517.18 	96% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T04-A 1 5.26 5.26 2.1 0.5 2 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T05-A 1 3.62 3.62 0.4 0.5 2 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T06-A 1 2.58 2.58 0.8 0.5 2 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T07-A 1 2.12 2.12 5.1 0.5 2 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T08-A 1 1.96 E 1.96 1.8 0.5 2 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T09-A 1 1.79 E 1.79 1.5 0.5 2 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Cr 1314-AES-T01-B 1 281.00 281.00 0.3 0.5 2 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T02-B 1 182.00 182.00 2.2 0.5 2 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T03-B 1 30.90 30.90 1.0 0.5 2 10,000 	500 504.22 	95% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T04-B 1 4.92 4.92 1.1 0.5 2 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T05-B 1 3.67 3.67 4.1 0.5 2 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T06-B 1 2.75 2.75 2.8 0.5 2 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T07-B 1 1.93 E 1.93 3.0 0.5 2 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T08-B 1 1.77 E 1.77 1.9 0.5 2 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Cr 1314-AES-T09-B 1 1.46 E 1.46 0.6 0.5 2 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Cr 1314-AES-M01-A 1 0.25 U1/2 0.25 0.9 0.5 2 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	2.1 % 

	

Completeness 	100.0 % 

AES000175_0106 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (ug/L) (%) (uglL) (Wg/L) (ug , L) 	(UL) (Ng/L) 	(-%) 
Co 1314-AES-T01-A 1 5.91 5.91 2.1 1.8 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T02-A 1 4.46 E 4.46 1.6 1.8 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T03-A 1 2.36 E 2.36 2.2 1.8 5 10,000 	1,000 1,058.28 	106% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T04-A 1 0.90 U1/2 0.90 16.8 1.8 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T05-A 1 0.90 U1/2 0.90 23.1 1.8 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T06-A 1 0.90 U1/2 0.90 13.1 1.8 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T07-A 1 0.90 U1/2 0.90 7.3 1.8 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T08-A 1 0.90 U1/2 0.90 10.4 1.8 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T09-A 1 0.90 U1/2 0.90 31.6 1.8 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Co 1314-AES-T01-B 1 6.45 6.45 1.2 1.8 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T02-B 1 4.02 E 4.02 9.2 1.8 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T03-B 1 1.92 E 1.92 6.1 1.8 5 10,000 	1,000 995.45 	99% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T04-B 1 0.90 U1/2 0.90 14.6 1.8 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T05-B 1 0.90 U1/2 0.90 5.7 1.8 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T06-B 1 0.90 U1/2 0.90 11.6 1.8 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T07-B 1 0.90 U1/2 0.90 15.6 1.8 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T08-B 1 0.90 U1/2 0.90 34.7 1.8 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Co 1314-AES-T09-B 1 0.90 U1/2 0.90 17.7 1.8 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Co 1314-AES-M01-A 1 0.90 U1/2 0.90 11.4 1.8 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.7 % 

	

Completeness 	100.0 % 

I:sai,  

AES000175_0107 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Eag ,! L) (ug/L) (%) (UgIL) (pg/L) (pg/L) 	(pL) (Ng/L) (-%) 
Cu 1314-AES-T01-A 1 16.94 16.94 2.2 3.7 10 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T02-A 1 7.43 E 7.43 1.4 3.7 10 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T03-A 1 4.46 E 4.46 6.8 3.7 10 10,000 	1,000 	1,105.10 110% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T04-A 1 1.85 U1/2 1.85 10.1 3.7 10 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T05-A 1 1.85 U1/2 1.85 8.4 3.7 10 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T06-A 1 1.85 U1/2 1.85 12.2 3.7 10 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T07-A 1 1.85 U1/2 1.85 6.3 3.7 10 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T08-A 1 1.85 U1/2 1.85 15.7 3.7 10 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T09-A 1 1.85 U1/2 1.85 20.8 3.7 10 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Cu 1314-AES-T01-B 1 18.21 18.21 9.7 3.7 10 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T02-B 1 9.74 E 9.74 4.8 3.7 10 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T03-B 1 4.10 E 4.10 1.8 3.7 10 10,000 	1,000 	1,037.89 103% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T04-B 1 1.85 U1/2 1.85 24.3 3.7 10 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T05-B 1 1.85 U1/2 1.85 11.1 3.7 10 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T06-B 1 1.85 U1/2 1.85 25.9 3.7 10 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T07-B 1 1.85 U1/2 1.85 3.5 3.7 10 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T08-B 1 1.85 U1/2 1.85 4.1 3.7 10 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Cu 1314-AES-T09-B 1 1.85 U1/2 1.85 6.0 3.7 10 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Cu 1314-AES-M01-A 1 1.85 U1/2 1.85 12.0 3.7 10 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	6.0 % 

	

Completeness 	100.0 % 

B-70 

AES000175_0108 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Couc. 	Volume 

(fag ,! L) (ug/L) (%) (Ug/L) (Wg/L) (hg/L) 	(UL) (Ng/L) (-%) 
Fe 1314-AES-T01-A 1 1.00 U1/2 1.00 6.2 2 10 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T02-A 1 1.00 U1/2 1.00 12.3 2 10 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T03-A 1 1.00 U1/2 1.00 1.3 2 10 10,000 	1,000 	1,072.95 107% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T04-A 1 1.00 U1/2 1.00 4.3 2 10 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T05-A 1 1.00 U1/2 1.00 17.3 2 10 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T06-A 1 1.00 U1/2 1.00 26.2 2 10 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T07-A 1 1.00 U1/2 1.00 9.1 2 10 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T08-A 1 1.00 U1/2 1.00 10.2 2 10 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T09-A 1 1.00 U1/2 1.00 31.7 2 10 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Fe 1314-AES-T01-B 1 1.00 U1/2 1.00 17.6 2 10 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T02-B 1 1.00 U1/2 1.00 4.0 2 10 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T03-B 1 1.00 U1/2 1.00 6.9 2 10 10,000 	1,000 	1,006.34 101% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T04-B 1 1.00 U1/2 1.00 34.1 2 10 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T05-B 1 1.00 U1/2 1.00 11.7 2 10 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T06-B 1 1.00 U1/2 1.00 9.5 2 10 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T07-B 1 1.00 U1/2 1.00 16.3 2 10 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T08-B 1 1.00 U1/2 1.00 4.4 2 10 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Fe 1314-AES-T09-B 1 1.00 U1/2 1.00 8.0 2 10 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Fe 1314-AES-M01-A 1 1.00 U1/2 1.00 3.2 2 10 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	NA 

	

Completeness 	NA 

B-71 

AES000175_0109 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (%) (Ng/L) (ug/L) (u9/L) 	(UL) (Ng/L) 	(-%) 
Pb 1314-AES-T01-A 1 5.57 5.57 2.3 0.23 1 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T02-A 1 3.65 3.65 4.1 0.23 1 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T03-A 1 0.11 U1/2 0.11 2.4 0.23 1 10,000 	500 501.07 	100% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T04-A 1 0.11 U1/2 0.11 5.5 0.23 1 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T05-A 1 0.11 U1/2 0.11 10.1 0.23 1 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T06-A 1 0.11 U1/2 0.11 4.0 0.23 1 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T07-A 1 0.11 U1/2 0.11 3.8 0.23 1 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T08-A 1 0.11 U1/2 0.11 4.7 0.23 1 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T09-A 1 0.11 U1/2 0.11 2.6 0.23 1 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Pb 1314-AES-T01-B 1 5.83 5.83 2.8 0.23 1 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T02-B 1 3.01 3.01 8.3 0.23 1 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T03-B 1 0.11 U1/2 0.11 4.8 0.23 1 10,000 	500 489.26 	98% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T04-B 1 0.11 U1/2 0.11 7.3 0.23 1 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T05-B 1 0.11 U1/2 0.11 10.8 0.23 1 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T06-B 1 0.11 U1/2 0.11 4.6 0.23 1 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T07-B 1 0.11 U1/2 0.11 3.7 0.23 1 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T08-B 1 0.11 U1/2 0.11 3.3 0.23 1 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Pb 1314-AES-T09-B 1 0.11 U1/2 0.11 0.7 0.23 1 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Pb 1314-AES-M01-A 1 0.11 U1/2 0.11 3.1 0.23 1 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	4.4 % 

	

Completeness 	100.0 % 

B-72 

AES000175_0110 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ~ L) (Ug/L) (%) (ug , L) (pg/L) (Ng/L) 	(UL) (Ng/L) (-%) 
Li 1314-AES-T01-A 1 3,734.82 3,734.82 0.5 1.9 10 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T02-A 1 3,440.89 3,440.89 1.1 1.9 10 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T03-A 1 2,145.97 2,145.97 0.6 1.9 10 10,000 	1,000 	3,089.26 94% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T04-A 1 1,342.52 1,342.52 1.1 1.9 10 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T05-A 1 983.89 983.89 0.7 1.9 10 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T06-A 1 562.12 562.12 1.1 1.9 10 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T07-A 1 361.49 361.49 1.6 1.9 10 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T08-A 1 247.84 247.84 5.8 1.9 10 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T09-A 1 198.88 198.88 8.7 1.9 10 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Li 1314-AES-T01-B 1 3,891.39 3,891.39 0.1 1.9 10 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T02-B 1 3,254.29 3,254.29 0.6 1.9 10 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T03-B 1 2,106.65 2,106.65 0.6 1.9 10 10,000 	1,000 	3,002.65 90% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T04-B 1 1,327.52 1,327.52 1.0 1.9 10 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T05-B 1 969.52 969.52 0.3 1.9 10 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T06-B 1 560.10 560.10 0.9 1.9 10 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T07-B 1 384.91 384.91 2.8 1.9 10 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T08-B 1 256.66 256.66 0.4 1.9 10 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Li 1314-AES-T09-B 1 193.22 193.22 7.3 1.9 10 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Li 1314-AES-M01-A 1 0.95 	U1/2 0.95 11.9 1.9 10 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	2.0 % 

	

Completeness 	100.0 % 

B-73 

AES000175_0111 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spfke Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (ug/L) (%) (Ng/L) ([ag/L) (hg/L) 	(UL) (Ng/L) (-%) 
Mn 1314-AES-T01-A 1 1.00 U1/2 1.00 13.6 2 10 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T02-A 1 1.00 U1/2 1.00 11.0 2 10 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T03-A 1 1.00 U1/2 1.00 6.3 2 10 10,000 	1,000 	1,067.59 107% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T04-A 1 1.00 U1/2 1.00 1.5 2 10 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T05-A 1 1.00 U1/2 1.00 7.5 2 10 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T06-A 1 1.00 U1/2 1.00 24.0 2 10 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T07-A 1 1.00 U1/2 1.00 9.5 2 10 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T08-A 1 1.00 U1/2 1.00 10.4 2 10 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T09-A 1 1.00 U1/2 1.00 19.1 2 10 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Mn 1314-AES-T01-B 1 1.00 U1/2 1.00 2.7 2 10 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T02-B 1 1.00 U1/2 1.00 6.2 2 10 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T03-B 1 1.00 U1/2 1.00 8.3 2 10 10,000 	1,000 	1,009.31 101% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T04-B 1 1.00 U1/2 1.00 16.4 2 10 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T05-B 1 1.00 U1/2 1.00 9.1 2 10 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T06-B 1 1.00 U1/2 1.00 9.5 2 10 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T07-B 1 1.00 U1/2 1.00 3.9 2 10 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T08-B 1 1.00 U1/2 1.00 13.6 2 10 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mn 1314-AES-T09-B 1 1.00 U1/2 1.00 3.9 2 10 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Mn 1314-AES-M01-A 1 1.00 U1/2 1.00 15.9 2 10 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	NA 

	

Completeness 	NA 

B-74 

AES000175_0112 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Eag ,! L) (Ug/L) (%) (Ug/L) (pg/L) (hg/L) 	(UL) (Ng/L) (-%) 
Mg 1314-AES-T01-A 1 260.37 260.37 2.1 1 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T02-A 1 173.90 173.90 3.0 1 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T03-A 1 124.48 124.48 0.2 1 5 10,000 	1,000 	1,151.75 103% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T04-A 1 107.07 107.07 1.5 1 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T05-A 1 83.93 83.93 9.8 1 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T06-A 1 90.58 90.58 1.1 1 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T07-A 1 94.17 94.17 2.9 1 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T08-A 1 106.46 106.46 3.7 1 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T09-A 1 111.83 111.83 8.1 1 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Mg 1314-AES-T01-B 1 278.80 278.80 1.2 1 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T02-B 1 167.09 167.09 7.5 1 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T03-B 1 117.86 117.86 6.3 1 5 10,000 	1,000 	1,061.06 94% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T04-B 1 94.85 94.85 1.9 1 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T05-B 1 76.25 76.25 5.4 1 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T06-B 1 85.55 85.55 1.1 1 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T07-B 1 92.57 92.57 4.7 1 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T08-B 1 98.45 98.45 7.7 1 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mg 1314-AES-T09-B 1 112.96 112.96 2.0 1 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Mg 1314-AES-M01-A 1 0.50 	U1/2 0.50 12.1 1 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	3.9 % 

	

Completeness 	100.0 % 

B-75 

AES000175_0113 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag/L) (WgIL) (°/a) (pg/L) (ugiL) (pgIL) 	(UL) (NgIL) (-%) 
Mo 1314-AES-T01-A 1 12,131.20 12,131.20 0.5 1.2 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T02-A 1 9,260.90 9,260.90 1.8 1.2 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T03-A 1 1,447.32 1,447.32 0.3 1.2 5 10,000 	1,000 	2,469.74 102% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T04-A 1 162.54 162.54 1.3 1.2 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T05-A 1 101.06 101.06 1.1 1.2 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T06-A 1 57.78 57.78 0.5 1.2 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T07-A 1 37.93 37.93 3.8 1.2 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T08-A 1 27.69 27.69 2.1 1.2 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T09-A 1 23.02 23.02 2.5 1.2 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Mo 1314-AES-T01-B 1 12,757.70 12,757.70 1.7 1.2 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T02-B 1 9,373.69 9,373.69 1.6 1.2 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T03-B 1 1,590.47 1,590.47 0.7 1.2 5 10,000 	1,000 	2,543.67 95% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T04-B 1 136.02 136.02 1.5 1.2 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T05-B 1 93.51 93.51 2.2 1.2 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T06-B 1 58.34 58.34 0.7 1.2 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T07-B 1 41.91 41.91 0.1 1.2 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T08-B 1 31.10 31.10 2.9 1.2 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Mo 1314-AES-T09-B 1 28.32 28.32 7.8 1.2 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Mo 1314-AES-M01-A 1 0.60 	U1/2 0.60 13.5 1.2 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.8 % 

	

Completeness 	100.0 % 

I.1VIR 

AES000175_0114 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (pg/L) (pglL) (pglL) 	(UL) (NglL) 	(%'.) 
Ni 1314-AES-T01-A 1 27.08 27.08 1.7 1.8 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T02-A 1 20.71 20.71 3.6 1.8 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T03-A 1 6.82 6.82 4.2 1.8 5 10,000 	1,000 1,039.45 	103% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T04-A 1 3.00 E 3.00 5.8 1.8 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T05-A 1 0.90 U1/2 0.90 17.3 1.8 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T06-A 1 0.90 U1/2 0.90 9.8 1.8 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T07-A 1 0.90 U1/2 0.90 13.9 1.8 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T08-A 1 0.90 U1/2 0.90 9.3 1.8 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T09-A 1 0.90 U1/2 0.90 10.3 1.8 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Ni 1314-AES-T01-B 1 24.60 24.60 4.0 1.8 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T02-B 1 18.59 18.59 8.9 1.8 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T03-B 1 6.87 6.87 6.9 1.8 5 10,000 	1,000 986.36 	98% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T04-B 1 2.63 E 2.63 6.1 1.8 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T05-B 1 0.90 U1/2 0.90 11.7 1.8 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T06-B 1 0.90 U1/2 0.90 5.7 1.8 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T07-B 1 0.90 U1/2 0.90 14.3 1.8 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T08-B 1 0.90 U1/2 0.90 8.2 1.8 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ni 1314-AES-T09-B 1 0.90 U1/2 0.90 9.9 1.8 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Ni 1314-AES-M01-A 1 0.90 U1/2 0.90 10.8 1.8 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	4.9 % 

	

Completeness 	100.0 % 

B-77 

AES000175_0115 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spfke Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) (°%) (Ug/L) (ug/L) (pg/L) 	(uL) (Ng/L) (-%) 
P 1314-AES-T01-A 1 248.44 248.44 2.9 3.7 10 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T02-A 1 113.29 113.29 6.0 3.7 10 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T03-A 1 37.56 37.56 2.5 3.7 10 10,000 	1,000 	1,098.41 106% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T04-A 1 8.58 E 8.58 3.5 3.7 10 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T05-A 1 4.67 E 4.67 2.3 3.7 10 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T06-A 1 1.85 U1/2 1.85 7.5 3.7 10 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T07-A 1 1.85 U1/2 1.85 12.5 3.7 10 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T08-A 1 1.85 U1/2 1.85 9.9 3.7 10 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T09-A 1 1.85 U1/2 1.85 12.6 3.7 10 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

P 1314-AES-T01-B 1 230.17 230.17 1.1 3.7 10 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T02-B 1 117.42 117.42 2.4 3.7 10 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T03-B 1 32.54 32.54 1.3 3.7 10 10,000 	1,000 	1,083.54 105% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T04-B 1 8.91 E 8.91 3.8 3.7 10 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T05-B 1 5.30 E 5.30 3.0 3.7 10 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T06-B 1 1.85 U1/2 1.85 15.1 3.7 10 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T07-B 1 1.85 U1/2 1.85 12.9 3.7 10 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T08-B 1 1.85 U1/2 1.85 4.0 3.7 10 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
P 1314-AES-T09-B 1 1.85 U1/2 1.85 11.2 3.7 10 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

P 1314-AES-M01-A 1 1.85 U1/2 1.85 24.3 3.7 10 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	2.7 % 

	

Completeness 	100.0 % 

AES000175_0116 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spfke Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (Ug/L) (%) (pg/L) (pg/L) (Ng/L) 	(UL) (Ng/L) (-%) 
K 1314-AES-T01-A 10 4,611,700.00 461,170.00 0.4 1.6 5 VU ICP-OES 8/1/2012 13:34 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T02-A 10 4,507,210.00 450,721.00 0.9 1.6 5 VU ICP-OES 8/1/2012 13:36 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T03-A 10 1,034,420.00 103,442.00 2.4 1.6 5 10,000 	5,000 95% VU ICP-OES 8/1/2012 13:37 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T04-A 1 506,138.00 506,138.00 0.5 1.6 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T05-A 1 341,598.00 341,598.00 0.6 1.6 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T06-A 1 185,608.00 185,608.00 0.4 1.6 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T07-A 1 126,691.00 126,691.00 1.0 1.6 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T08-A 1 100,566.00 100,566.00 1.7 1.6 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T09-A 1 93,394.40 93,394.40 0.3 1.6 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

K 1314-AES-T01-B 10 4,625,700.00 462,570.00 0.2 1.6 5 VU ICP-OES 8/1/2012 13:42 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T02-B 10 4,477,650.00 447,765.00 0.7 1.6 5 VU ICP-OES 8/1/2012 13:44 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T03-B 10 967,993.00 96,799.30 0.1 1.6 5 10,000 	5,000 972,570.00 92% VU ICP-OES 8/1/2012 13:46 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T04-B 1 461,995.00 461,995.00 2.0 1.6 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T05-B 1 319,829.00 319,829.00 0.4 1.6 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T06-B 1 183,422.00 183,422.00 1.0 1.6 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T07-B 1 133,485.00 133,485.00 1.8 1.6 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T08-B 1 106,955.00 106,955.00 1.9 1.6 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
K 1314-AES-T09-B 1 91,276.50 91,276.50 3.7 1.6 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

K 1314-AES-M01-A 1 2.07 	E 2.07 7.6 1.6 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.1 % 

	

Completeness 	100.0 % 

I.1 w2j,  

AES000175_0117 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ~ L) (Ug/L) (%) (Ug/L) (Wg/L) (pg/L) 	(pL) (pg/L) 	(-%) 
Se 1314-AES-T01-A 1 3,640.00 3,640.00 1.7 0.52 2 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T02-A 1 2,570.00 2,570.00 0.9 0.52 2 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T03-A 1 226.00 226.00 1.4 0.52 2 10,000 	500 694.83 	94% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T04-A 1 68.70 68.70 2.5 0.52 2 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T05-A 1 37.70 37.70 1.9 0.52 2 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T06-A 1 19.30 19.30 1.7 0.52 2 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T07-A 1 10.50 10.50 1.1 0.52 2 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T08-A 1 7.70 7.70 4.4 0.52 2 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T09-A 1 7.77 7.77 2.7 0.52 2 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Se 1314-AES-T01-B 1 3,480.00 3,480.00 1.4 0.52 2 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T02-B 1 2,460.00 2,460.00 1.8 0.52 2 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T03-B 1 182.00 182.00 1.5 0.52 2 10,000 	500 661.07 	96% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T04-B 1 62.30 62.30 0.6 0.52 2 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T05-B 1 38.90 38.90 5.2 0.52 2 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T06-B 1 16.50 16.50 1.2 0.52 2 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T07-B 1 11.90 11.90 1.2 0.52 2 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T08-B 1 9.74 9.74 2.1 0.52 2 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Se 1314-AES-T09-B 1 9.21 9.21 5.0 0.52 2 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Se 1314-AES-M01-A 1 0.26 	U1/2 0.26 2.1 0.52 2 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	2.1 % 

	

Completeness 	100.0 % 

1:W-11] 

AES000175_0118 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag/L) (pg/L) (%) (p9/L) (ug/L) (ug , L) 	(UL) (Ng/L) (-%) 
Si 1314-AES-T01-A 1 22,047.60 22,047.60 0.8 1.1 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T02-A 1 19,551.90 19,551.90 1.4 1.1 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T03-A 1 18,312.50 18,312.50 0.5 1.1 5 10,000 	1,000 	19,271.80 96% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T04-A 1 16,217.20 16,217.20 0.4 1.1 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T05-A 1 13,979.20 13,979.20 1.5 1.1 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T06-A 1 11,617.30 11,617.30 0.8 1.1 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T07-A 1 10,535.20 10,535.20 0.3 1.1 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T08-A 1 9,863.63 9,863.63 2.4 1.1 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T09-A 1 8,682.18 8,682.18 0.9 1.1 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Si 1314-AES-T01-B 1 21,247.70 21,247.70 0.3 1.1 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T02-B 1 20,462.20 20,462.20 1.1 1.1 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T03-B 1 18,063.10 18,063.10 0.6 1.1 5 10,000 	1,000 	18,988.60 93% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T04-B 1 16,110.50 16,110.50 1.0 1.1 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T05-B 1 12,918.20 12,918.20 0.3 1.1 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T06-B 1 10,649.70 10,649.70 0.6 1.1 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T07-B 1 9,549.60 9,549.60 3.0 1.1 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T08-B 1 9,201.80 9,201.80 0.8 1.1 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Si 1314-AES-T09-B 1 8,818.52 8,818.52 2.6 1.1 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Si 1314-AES-M01-A 1 0.55 	U1/2 0.55 10.2 1.1 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.1 % 

	

Completeness 	100.0 % 

I:P-1l 

AES000175_0119 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(pg/L) (Ug1L) (%) (Ng/L) (p9/L) (pg/L) 	(pL) (Ng/L) (-%) 
Na 1314-AES-T01-A 10 1,325,900.00 132,590.00 0.0 2.5 10 VU ICP-OES 8/1/2012 13:34 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T02-A 10 1,297,570.00 129,757.00 1.1 2.5 10 VU ICP-OES 8/1/2012 13:36 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T03-A 10 1,028,840.00 102,884.00 0.5 2.5 10 10,000 	5,000 90% VU ICP-OES 8/1/2012 13:37 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T04-A 1 693,822.00 693,822.00 0.3 2.5 10 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T05-A 1 495,241.00 495,241.00 1.0 2.5 10 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T06-A 1 257,272.00 257,272.00 1.0 2.5 10 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T07-A 1 134,140.00 134,140.00 1.1 2.5 10 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T08-A 1 66,209.90 66,209.90 1.4 2.5 10 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T09-A 1 30,458.10 30,458.10 0.1 2.5 10 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Na 1314-AES-T01-B 10 1,309,910.00 130,991.00 0.2 2.5 10 VU ICP-OES 8/1/2012 13:42 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T02-B 10 1,259,620.00 125,962.00 0.1 2.5 10 VU ICP-OES 8/1/2012 13:44 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T03-B 10 967,339.00 96,733.90 0.4 2.5 10 10,000 	5,000 971,630.00 86% VU ICP-OES 8/1/2012 13:46 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T04-B 1 639,973.00 639,973.00 0.6 2.5 10 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T05-B 1 457,791.00 457,791.00 0.4 2.5 10 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T06-B 1 242,555.00 242,555.00 0.4 2.5 10 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T07-B 1 127,738.00 127,738.00 1.9 2.5 10 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T08-B 1 64,231.70 64,231.70 1.6 2.5 10 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Na 1314-AES-T09-B 1 35,922.20 35,922.20 3.9 2.5 10 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Na 1314-AES-M01-A 1 1.25 	U1/2 1.25 11.1 2.5 10 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	0.9 % 

	

Completeness 	100.0 % 

1:~:3►a 

AES000175_0120 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Eag ,'L) (Wg/L) (%) (Ng/L) (Ug/L) (pg , L) 	(UL) (Ng/L) (-%) 
Sr 1314-AES-T01-A 1 14,930.70 14,930.70 2.3 1 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T02-A 1 13,578.00 13,578.00 1.4 1 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T03-A 1 8,486.42 8,486.42 0.5 1 5 10,000 	1,000 	9,592.13 111% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T04-A 1 6,903.40 6,903.40 0.9 1 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T05-A 1 6,900.82 6,900.82 1.7 1 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T06-A 1 7,773.97 7,773.97 1.6 1 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T07-A 1 8,165.26 8,165.26 0.8 1 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T08-A 1 8,478.20 8,478.20 1.2 1 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T09-A 1 8,791.75 8,791.75 1.7 1 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Sr 1314-AES-T01-B 1 15,001.80 15,001.80 0.9 1 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T02-B 1 12,947.30 12,947.30 1.0 1 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T03-B 1 8,278.21 8,278.21 0.4 1 5 10,000 	1,000 	9,333.36 106% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T04-B 1 6,812.58 6,812.58 1.3 1 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T05-B 1 6,806.41 6,806.41 0.7 1 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T06-B 1 7,548.79 7,548.79 1.5 1 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T07-B 1 8,186.20 8,186.20 2.4 1 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T08-B 1 8,324.63 8,324.63 2.1 1 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Sr 1314-AES-T09-B 1 8,842.38 8,842.38 2.1 1 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Sr 1314-AES-M01-A 1 0.50 	U1/2 0.50 12.4 1 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.4 % 

	

Completeness 	100.0 % 

I:P-1G3 

AES000175_0121 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ng/L) (Eag/L) (%) (Ng , L) (ug/L) (ug/L) 	(pL) (pg/L) (-%) 
S 1314-AES-T01-A 10 4,058,400.00 405,840.00 0.8 6.8 20 VU ICP-OES 8/1/2012 13:34 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T02-A 10 4,139,550.00 413,955.00 1.5 6.8 20 VU ICP-OES 8/1/2012 13:36 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T03-A 10 2,916,400.00 291,640.00 0.4 6.8 20 10,000 	5,000 88% VU ICP-OES 8/1/2012 13:37 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T04-A 10 1,590,030.00 159,003.00 0.3 6.8 20 VU ICP-OES 8/1/2012 13:39 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T05-A 10 1,064,320.00 106,432.00 0.9 6.8 20 VU ICP-OES 8/1/2012 13:41 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T06-A 1 672,955.00 672,955.00 0.3 6.8 20 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T07-A 1 545,355.00 545,355.00 0.9 6.8 20 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T08-A 1 504,583.00 504,583.00 1.9 6.8 20 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T09-A 1 498,482.00 498,482.00 0.2 6.8 20 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

S 1314-AES-T01-B 10 4,002,400.00 400,240.00 0.1 6.8 20 VU ICP-OES 8/1/2012 13:42 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T02-B 10 4,110,210.00 411,021.00 0.7 6.8 20 VU ICP-OES 8/1/2012 13:44 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T03-B 10 2,842,140.00 284,214.00 0.6 6.8 20 10,000 	5,000 85% VU ICP-OES 8/1/2012 13:46 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T04-B 10 1,462,120.00 146,212.00 1.0 6.8 20 VU ICP-OES 8/1/2012 13:47 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T05-B 10 974,475.00 97,447.50 0.3 6.8 20 VU ICP-OES 8/1/2012 13:49 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T06-B 1 649,092.00 649,092.00 0.9 6.8 20 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T07-B 1 548,625.00 548,625.00 1.6 6.8 20 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T08-B 1 528,684.00 528,684.00 2.1 6.8 20 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
S 1314-AES-T09-B 1 498,197.00 498,197.00 3.7 6.8 20 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

S 1314-AES-M01-A 1 3.40 	U1/2 3.40 10.9 6.8 20 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.0 % 

	

Completeness 	100.0 % 

AES000175_0122 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Coiic. 	Volume 

(fag ,! L) (ugiL) N (hg/L) (EJg/L) (pg/L) 	(UL) (Ng/L) 	(-%) 
TI 1314-AES-T01-A 1 2.01 2.01 7.4 0.51 2 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T02-A 1 1.69 E 1.69 1.5 0.51 2 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T03-A 1 0.59 E 0.59 1.0 0.51 2 10,000 	500 491.23 	98% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T04-A 1 0.25 U1/2 0.25 3.1 0.51 2 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T05-A 1 0.25 U1/2 0.25 3.3 0.51 2 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T06-A 1 0.25 U1/2 0.25 1.3 0.51 2 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T07-A 1 0.25 U1/2 0.25 7.8 0.51 2 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T08-A 1 0.25 U1/2 0.25 7.7 0.51 2 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T09-A 1 0.25 U1/2 0.25 6.0 0.51 2 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

TI 1314-AES-T01-B 1 2.29 2.29 1.7 0.51 2 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T02-B 1 1.45 E 1.45 2.2 0.51 2 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T03-B 1 0.56 E 0.56 2.0 0.51 2 10,000 	500 485.95 	97% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T04-B 1 0.25 U1/2 0.25 0.9 0.51 2 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T05-B 1 0.25 U1/2 0.25 2.7 0.51 2 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T06-B 1 0.25 U1/2 0.25 1.7 0.51 2 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T07-B 1 0.25 U1/2 0.25 5.8 0.51 2 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T08-B 1 0.25 U1/2 0.25 2.4 0.51 2 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
TI 1314-AES-T09-B 1 0.25 U1/2 0.25 4.9 0.51 2 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

TI 1314-AES-M01-A 1 0.25 U1/2 0.25 2.9 0.51 2 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	4.5 % 

	

Completeness 	100.0 % 

B-85 

AES000175_0123 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (ug/L) (%) (hg/L) (pg/L) (pg/L) 	(pL) (pg/L) 	(-%) 
Sn 1314-AES-T01-A 1 2.11 2.11 2.9 0.7 2 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T02-A 1 1.79 E 1.79 0.9 0.7 2 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T03-A 1 1.51 E 1.51 2.7 0.7 2 10,000 	500 512.85 	102% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T04-A 1 0.78 E 0.78 0.2 0.7 2 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T05-A 1 0.35 U1/2 0.35 0.8 0.7 2 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T06-A 1 0.35 U1/2 0.35 2.0 0.7 2 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T07-A 1 0.35 U1/2 0.35 4.7 0.7 2 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T08-A 1 0.35 U1/2 0.35 4.4 0.7 2 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T09-A 1 0.35 U1/2 0.35 7.6 0.7 2 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Sn 1314-AES-T01-B 1 2.10 2.10 2.0 0.7 2 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T02-B 1 1.60 E 1.60 2.3 0.7 2 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T03-B 1 1.46 E 1.46 1.5 0.7 2 10,000 	500 500.37 	100% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T04-B 1 0.73 E 0.73 2.1 0.7 2 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T05-B 1 0.35 U1/2 0.35 2.1 0.7 2 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T06-B 1 0.35 U1/2 0.35 6.4 0.7 2 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T07-B 1 0.35 U1/2 0.35 4.0 0.7 2 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T08-B 1 0.35 U1/2 0.35 2.3 0.7 2 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
Sn 1314-AES-T09-B 1 0.35 U1/2 0.35 3.8 0.7 2 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

Sn 1314-AES-M01-A 1 0.35 U1/2 0.35 6.3 0.7 2 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	2.4 % 

	

Completeness 	100.0 % 

I.W-16i 

AES000175_0124 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (ug/L) (%) (ug/L) (hg/L) (hg/L) 	(UL) (Ng/L) (-%) 
Ti 1314-AES-T01-A 1 1.00 U1/2 1.00 11.8 2 10 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T02-A 1 1.00 U1/2 1.00 19.9 2 10 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T03-A 1 1.00 U1/2 1.00 12.9 2 10 10,000 	1,000 	1,132.33 113% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T04-A 1 1.00 U1/2 1.00 8.4 2 10 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T05-A 1 1.00 U1/2 1.00 5.1 2 10 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T06-A 1 1.00 U1/2 1.00 4.8 2 10 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T07-A 1 1.00 U1/2 1.00 17.2 2 10 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T08-A 1 1.00 U1/2 1.00 28.1 2 10 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T09-A 1 1.00 U1/2 1.00 6.5 2 10 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Ti 1314-AES-T01-B 1 1.00 U1/2 1.00 12.3 2 10 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T02-B 1 1.00 U1/2 1.00 9.4 2 10 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T03-B 1 1.00 U1/2 1.00 14.0 2 10 10,000 	1,000 	1,064.71 106% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T04-B 1 1.00 U1/2 1.00 11.1 2 10 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T05-B 1 1.00 U1/2 1.00 4.4 2 10 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T06-B 1 1.00 U1/2 1.00 21.1 2 10 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T07-B 1 1.00 U1/2 1.00 2.0 2 10 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T08-B 1 1.00 U1/2 1.00 4.7 2 10 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Ti 1314-AES-T09-B 1 1.00 U1/2 1.00 17.8 2 10 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Ti 1314-AES-M01-A 1 1.00 U1/2 1.00 26.6 2 10 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	NA 

	

Completeness 	NA 

I:W-~l 

AES000175_0125 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (ug/L) (%) (pg/L) (ug/L) (pg/L) 	(UL) (Ng/L) 	(-%) 
U 1314-AES-T01-A 1 0.15 U1/2 0.15 26.6 0.3 1 VU ICP-MS 8/10/2012 12:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T02-A 1 0.15 U1/2 0.15 4.3 0.3 1 VU ICP-MS 8/10/2012 12:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T03-A 1 0.15 U1/2 0.15 4.5 0.3 1 10,000 	500 496.28 	99% VU ICP-MS 8/10/2012 12:35 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T04-A 1 0.15 U1/2 0.15 4.5 0.3 1 VU ICP-MS 8/10/2012 12:40 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T05-A 1 0.15 U1/2 0.15 8.6 0.3 1 VU ICP-MS 8/10/2012 12:45 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T06-A 1 0.15 U1/2 0.15 22.6 0.3 1 VU ICP-MS 8/10/2012 12:50 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T07-A 1 0.15 U1/2 0.15 11.2 0.3 1 VU ICP-MS 8/10/2012 12:55 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T08-A 1 0.15 U1/2 0.15 5.6 0.3 1 VU ICP-MS 8/10/2012 13:00 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T09-A 1 0.15 U1/2 0.15 24.8 0.3 1 VU ICP-MS 8/10/2012 13:04 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

U 1314-AES-T01-B 1 0.15 U1/2 0.15 19.8 0.3 1 VU ICP-MS 8/10/2012 13:10 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T02-B 1 0.15 U1/2 0.15 4.1 0.3 1 VU ICP-MS 8/10/2012 13:15 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T03-B 1 0.15 U1/2 0.15 2.1 0.3 1 10,000 	500 488.44 	98% VU ICP-MS 8/10/2012 13:20 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T04-B 1 0.15 U1/2 0.15 3.4 0.3 1 VU ICP-MS 8/10/2012 13:25 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T05-B 1 0.15 U1/2 0.15 15.9 0.3 1 VU ICP-MS 8/10/2012 13:30 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T06-B 1 0.15 U1/2 0.15 24.6 0.3 1 VU ICP-MS 8/10/2012 13:34 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T07-B 1 0.15 U1/2 0.15 18.6 0.3 1 VU ICP-MS 8/10/2012 13:39 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T08-B 1 0.15 U1/2 0.15 16.8 0.3 1 VU ICP-MS 8/10/2012 13:44 C:11CP-MS Rpt File 1314 AES-PR (orig).xlsx 
U 1314-AES-T09-B 1 0.15 U1/2 0.15 36.9 0.3 1 VU ICP-MS 8/10/2012 13:49 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

U 1314-AES-M01-A 1 0.15 U1/2 0.15 30.8 0.3 1 VU ICP-MS 8/10/2012 12:20 C:\ICP-MS  Rpt File 1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

AES000175_0126 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (Ug/L) ( -%) (pg/L) (hg/L) (uglL) 	(UL) (Ng/L) (-%) • 1314-AES-T01-A 1 570.05 570.05 1.1 1.5 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T02-A 1 639.39 639.39 1.1 1.5 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T03-A 1 458.46 458.46 0.4 1.5 5 10,000 	1,000 	1,516.28 106% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T04-A 1 255.13 255.13 0.7 1.5 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T05-A 1 183.27 183.27 0.9 1.5 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T06-A 1 148.12 148.12 0.4 1.5 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T07-A 1 134.01 134.01 0.5 1.5 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T08-A 1 126.83 126.83 1.9 1.5 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T09-A 1 120.90 120.90 1.3 1.5 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

• 1314-AES-T01-B 1 581.63 581.63 0.8 1.5 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T02-B 1 645.99 645.99 1.8 1.5 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T03-B 1 437.57 437.57 0.6 1.5 5 10,000 	1,000 	1,448.44 101% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T04-B 1 251.90 251.90 1.4 1.5 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T05-B 1 184.19 184.19 0.4 1.5 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T06-B 1 134.25 134.25 1.1 1.5 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T07-B 1 124.03 124.03 2.7 1.5 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T08-B 1 119.61 119.61 2.5 1.5 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt • 1314-AES-T09-B 1 117.24 117.24 3.2 1.5 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

V 1314-AES-M01-A 1 0.75 	U1/2 0.75 2.6 1.5 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	1.3 % 

	

Completeness 	100.0 % 

I.W- 61j,  

AES000175_0127 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 
Conc. 

Spike 
Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (ug/L) (%) (pg/L) (pg/L) (Ng/L) 	(UL) (Ng/L) (-%) 
Zn 1314-AES-T01-A 1 30.31 30.31 5.2 1 5 VU ICP-OES 7/31/2012 12:57 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T02-A 1 12.62 12.62 4.2 1 5 VU ICP-OES 7/31/2012 12:59 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T03-A 1 9.19 9.19 3.8 1 5 10,000 	1,000 	1,093.75 108% VU ICP-OES 7/31/2012 13:00 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T04-A 1 8.60 8.60 3.4 1 5 VU ICP-OES 7/31/2012 13:02 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T05-A 1 7.58 7.58 7.7 1 5 VU ICP-OES 7/31/2012 13:04 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T06-A 1 4.81 E 4.81 1.5 1 5 VU ICP-OES 7/31/2012 13:05 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T07-A 1 5.37 5.37 1.4 1 5 VU ICP-OES 7/31/2012 13:07 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T08-A 1 6.31 6.31 2.0 1 5 VU ICP-OES 7/31/2012 13:09 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T09-A 1 6.54 6.54 4.0 1 5 VU ICP-OES 7/31/2012 13:10 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Zn 1314-AES-T01-B 1 28.18 28.18 1.4 1 5 VU ICP-OES 7/31/2012 13:12 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T02-B 1 12.53 12.53 5.3 1 5 VU ICP-OES 7/31/2012 13:14 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T03-B 1 8.76 8.76 6.4 1 5 10,000 	1,000 	1,106.65 110% VU ICP-OES 7/31/2012 13:15 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T04-B 1 8.56 8.56 5.5 1 5 VU ICP-OES 7/31/2012 13:17 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T05-B 1 7.61 7.61 6.0 1 5 VU ICP-OES 7/31/2012 13:18 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T06-B 1 5.01 5.01 7.8 1 5 VU ICP-OES 7/31/2012 13:20 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T07-B 1 4.90 E 4.90 6.3 1 5 VU ICP-OES 7/31/2012 13:22 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T08-B 1 5.67 5.67 4.4 1 5 VU ICP-OES 7/31/2012 13:23 C:11CP-OES Rpt File 1314 AES-PR VU (orig).txt 
Zn 1314-AES-T09-B 1 6.17 6.17 1.4 1 5 VU ICP-OES 7/31/2012 13:25 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

Zn 1314-AES-M01-A 1 0.50 U1/2 0.50 7.7 1 5 VU ICP-OES 7/31/2012 12:56 C:\ICP-OES  Rpt File 1314 AES-PR VU (orig).txt 

	

Mean RSD 	4.4 % 

	

Completeness 	100.0 % 

I:1 Laili,  

AES000175_0128 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(fag/L) (Wg/L) (%) (hg/L) (pg/L) (pg/L) 	(UL) (Ng/L) 	(-%) 
DIC 1314-AES-T01-A 1 10,750.00 10,750.00 2.8 130 500 VU TOC 8/27/2012 13:12 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T02-A 1 8,122.00 8,122.00 2.8 130 500 VU TOC 8/27/2012 13:22 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T03-A 1 3,465.00 3,465.00 4.1 130 500 100,000 	500 	3,944.00 	96% VU TOC 8/27/2012 13:31 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T04-A 1 2,803.00 2,803.00 1.8 130 500 VU TOC 8/27/2012 13:41 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T05-A 1 2,320.00 2,320.00 2.7 130 500 VU TOC 8/27/2012 13:50 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T06-A 1 1,898.00 1,898.00 2.2 130 500 VU TOC 8/27/2012 14:00 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T07-A 1 1,972.00 1,972.00 1.9 130 500 VU TOC 8/27/2012 14:09 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T08-A 1 2,032.00 2,032.00 3.5 130 500 VU TOC 8/27/2012 14:19 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T09-A 1 1,864.00 1,864.00 5.3 130 500 VU TOC 8/27/2012 14:28 C:\DIC-DOC  1314 AES-PR VU (orig).txt 

DIC 1314-AES-T01-B 1 11,370.00 11,370.00 0.4 130 500 VU TOC 8/27/2012 14:38 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T02-B 1 8,572.00 8,572.00 0.7 130 500 VU TOC 8/27/2012 14:48 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T03-B 1 3,848.00 3,848.00 3.3 130 500 100,000 	500 	4,308.00 	92% VU TOC 8/27/2012 14:57 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T04-B 1 2,785.00 2,785.00 2.1 130 500 VU TOC 8/27/2012 15:07 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T05-B 1 2,523.00 2,523.00 3.4 130 500 VU TOC 8/27/2012 15:17 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T06-B 1 2,039.00 2,039.00 2.1 130 500 VU TOC 8/27/2012 15:26 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T07-B 1 2,193.00 2,193.00 2.2 130 500 VU TOC 8/27/2012 15:36 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T08-B 1 1,838.00 1,838.00 4.1 130 500 VU TOC 8/27/2012 15:45 C:1DIC-D0C 1314 AES-PR VU (orig).txt 
DIC 1314-AES-T09-B 1 1,756.00 1,756.00 1.9 130 500 VU TOC 8/27/2012 15:55 C:\DIC-DOC  1314 AES-PR VU (orig).txt 

DIC 1314-AES-M01-A 1 65.00 	U1/2 65.00 10.5 130 500 VU TOC 8/27/2012 13:02 C:\DIC-DOC  1314 AES-PR VU (orig).txt 

	

Mean RSD 	2.6 % 

	

Completeness 	100.0 % 

B-91 

AES000175_0129 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(Ea9/L) (pg/L) (%) (EJg/L) (Eag/L) (Ng/L) 	(UL) (Ng/L) 	(-%) 
DOC 1314-AES-T01-A 1 52,220.00 52,220.00 2.0 170 500 VU TOC 8/28/2012 14:49 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T02-A 1 40,990.00 40,990.00 0.2 170 500 VU TOC 8/28/2012 14:56 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T03-A 1 11,840.00 11,840.00 0.7 170 500 100,000 	500 	12,310.00 	94% VU TOC 8/28/2012 15:04 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T04-A 1 5,473.00 5,473.00 0.5 170 500 VU TOC 8/28/2012 15:13 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T05-A 1 4,734.00 4,734.00 0.4 170 500 VU TOC 8/28/2012 15:22 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T06-A 1 3,771.00 3,771.00 2.1 170 500 VU TOC 8/28/2012 15:31 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T07-A 1 3,210.00 3,210.00 0.5 170 500 VU TOC 8/28/2012 15:40 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T08-A 1 3,067.00 3,067.00 0.2 170 500 VU TOC 8/28/2012 15:49 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T09-A 1 2,835.00 2,835.00 0.4 170 500 VU TOC 8/28/2012 15:59 C:\DIC-DOC  1314 AES-PR VU (orig).txt 

DOC 1314-AES-T01-B 1 53,080.00 53,080.00 3.0 170 500 VU TOC 8/28/2012 16:08 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T02-B 1 36,900.00 36,900.00 1.1 170 500 VU TOC 8/28/2012 16:15 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T03-B 1 10,678.00 10,678.00 0.2 170 500 100,000 	500 	11,132.00 	91% VU TOC 8/28/2012 16:22 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T04-B 1 4,603.00 4,603.00 1.0 170 500 VU TOC 8/28/2012 16:31 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T05-B 1 3,781.00 3,781.00 0.3 170 500 VU TOC 8/28/2012 16:38 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T06-B 1 3,543.00 3,543.00 1.6 170 500 VU TOC 8/28/2012 16:45 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T07-B 1 3,345.00 3,345.00 0.8 170 500 VU TOC 8/28/2012 16:55 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T08-B 1 3,038.00 3,038.00 0.6 170 500 VU TOC 8/28/2012 17:04 C:1DIC-DOC 1314 AES-PR VU (orig).txt 
DOC 1314-AES-T09-B 1 2,712.00 2,712.00 0.2 170 500 VU TOC 8/28/2012 17:13 C:\DIC-DOC  1314 AES-PR VU (orig).txt 

DOC 1314-AES-M01-A 1 85.00 	U1/2 85.00 13.9 170 500 VU TOC 8/28/2012 14:40 C:\DIC-DOC  1314 AES-PR VU (orig).txt 

	

Mean RSD 	0.9 % 

	

Completeness 	100.0 % 

I:1 OPa 

AES000175_0130 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery I Instrument Date/Time Filename Conc. 	Volume 

(Eag/L) (Wg/L) 	P.) (ug/L) (pg/L) (hg/L) 	(NL) (pg/L) 	(%) 
Br 1314-AES-T01-A 1 11,129.90 11,129.90 17 50 VU IC 8/28/2012 19:41 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T02-A 1 5,996.50 5,996.50 17 50 VU IC 8/28/2012 19:54 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T03-A 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 20:06 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T04-A 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 20:18 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T05-A 1 8.71 U1/2 8.71 17 50 Note: 	IC analysis is based on single VU IC 8/28/2012 20:31 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T06-A 1 8.71 U1/2 8.71 17 50 measurement of an analytical VU IC 8/28/2012 20:43 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T07-A 1 8.71 U1/2 8.71 17 50 solution. Therefore, RSDs are not VU IC 8/28/2012 20:55 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T08-A 1 8.71 U1/2 8.71 17 50 available. 	In addition, matrix VU IC 8/28/2012 21:08 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T09-A 1 8.71 U1/2 8.71 17 50 spikes are not conducted for IC VU IC 8/28/2012 21:20 C:\IC  1313-1314 AES-PR (orig).xlsx 

analyses so that spike recoveries 
Br 1314-AES-T01-B 1 10,408.60 10,408.60 17 50 are not available. VU IC 8/28/2012 21:33 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T02-B 1 5,193.10 5,193.10 17 50 VU IC 8/28/2012 21:45 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T03-B 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 21:57 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T04-B 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 22:10 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T05-B 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 22:22 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T06-B 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 22:35 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T07-B 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 22:47 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T08-B 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 22:59 C:11C 1313-1314 AES-PR (orig).xlsx 
Br 1314-AES-T09-B 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 23:12 C:\IC  1313-1314 AES-PR (orig).xlsx 

Br 1314-AES-M01-A 1 8.71 U1/2 8.71 17 50 VU IC 8/28/2012 19:29 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

B-93 

AES000175_0131 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Uolume 

(h9/L) (pg/L) 	N (Ug/L) ([ag/L) (Ng/L) 	(hL) (!a9/L) 	(%) 
CI 1314-AES-T01-A 250 12,099,766.50 48,399.07 6.5 20 vU IC 8/30/2012 11:48 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T02-A 250 5,340,889.10 21,363.56 6.5 20 vU IC 8/30/2012 11:58 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T03-A 25 484,118.00 19,364.72 6.5 20 vU IC 8/29/2012 0:14 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T04-A 25 99,096.30 3,963.85 6.5 20 vU IC 8/29/2012 0:26 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T05-A 25 54,003.20 2,160.13 6.5 20 Note: 	IC analysis is based on single vU IC 8/29/2012 0:39 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T06-A 1 22,899.60 22,899.60 6.5 20 measurement of an analytical vU IC 8/28/2012 20:43 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T07-A 1 11,184.70 11,184.70 6.5 20 solution. Therefore, RSDs are not vU IC 8/28/2012 20:55 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T08-A 1 7,108.80 7,108.80 6.5 20 available. 	In addition, matrix vU IC 8/28/2012 21:08 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T09-A 1 6,551.10 6,551.10 6.5 20 spikes are not conducted for IC vU IC 8/28/2012 21:20 C:\IC  1313-1314 AES-PR (orig).xlsx 

analyses so that spike recoveries 
CI 1314-AES-T01-B 250 11,873,010.40 47,492.04 6.5 20 are not available. vU IC 8/30/2012 13:14 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T02-B 250 4,678,574.90 18,714.30 6.5 20 vU IC 8/30/2012 13:24 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T03-B 25 533,402.60 21,336.10 6.5 20 vU IC 8/29/2012 2:05 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T04-B 25 89,223.70 3,568.95 6.5 20 vU IC 8/29/2012 2:18 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T05-B 25 56,725.70 2,269.03 6.5 20 vU IC 8/29/2012 2:30 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T06-B 1 24,480.70 24,480.70 6.5 20 vU IC 8/28/2012 22:35 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T07-B 1 10,463.60 10,463.60 6.5 20 vU IC 8/28/2012 22:47 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T08-B 1 5,637.50 5,637.50 6.5 20 vU IC 8/28/2012 22:59 C:11C 1313-1314 AES-PR (orig).xlsx 
CI 1314-AES-T09-B 1 4,786.10 4,786.10 6.5 20 vU IC 8/28/2012 23:12 C:\IC  1313-1314 AES-PR (orig).xlsx 

CI 1314-AES-M01-A 1 3.25 	U1/2 3.25 6.5 20 vU IC 8/28/2012 19:29 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

B-94 

AES000175_0132 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(pg/L) (pgIL) 	(%) (pglL) (pglL) (Ng/L) 	(pL) (NgIL) 	(%) 
F 1314-AES-T01-A 25 91,674.00 3,666.96 7 20 VU IC 8/28/2012 23:49 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T02-A 25 61,792.40 2,471.70 7 20 VU IC 8/29/2012 0:01 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T03-A 25 24,099.20 963.97 7 20 VU IC 8/29/2012 0:14 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T04-A 1 8,332.10 8,332.10 7 20 VU IC 8/28/2012 20:18 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T05-A 1 5,484.80 5,484.80 7 20 Note: 	IC analysis is based on single VU IC 8/28/2012 20:31 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T06-A 1 3,292.30 3,292.30 7 20 measurement of an analytical VU IC 8/28/2012 20:43 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T07-A 1 3,157.20 3,157.20 7 20 solution. Therefore, RSDs are not VU IC 8/28/2012 20:55 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T08-A 1 2,522.60 2,522.60 7 20 available. 	In addition, matrix VU IC 8/28/2012 21:08 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T09-A 1 2,393.10 2,393.10 7 20 spikes are not conducted for IC VU IC 8/28/2012 21:20 C:\IC  1313-1314 AES-PR (orig).xlsx 

analyses so that spike recoveries 
F 1314-AES-T01-B 25 82,413.40 3,296.54 7 20 are not available. VU IC 8/29/2012 1:41 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T02-B 25 66,198.50 2,647.94 7 20 VU IC 8/29/2012 1:53 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T03-B 25 18,552.90 742.12 7 20 VU IC 8/29/2012 2:05 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T04-B 1 7,376.00 7,376.00 7 20 VU IC 8/28/2012 22:10 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T05-B 1 5,169.70 5,169.70 7 20 VU IC 8/28/2012 22:22 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T06-B 1 3,211.30 3,211.30 7 20 VU IC 8/28/2012 22:35 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T07-B 1 3,012.10 3,012.10 7 20 VU IC 8/28/2012 22:47 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T08-B 1 2,758.30 2,758.30 7 20 VU IC 8/28/2012 22:59 C:11C 1313-1314 AES-PR (orig).xlsx 
F 1314-AES-T09-B 1 2,624.00 2,624.00 7 20 VU IC 8/28/2012 23:12 C:\IC  1313-1314 AES-PR (orig).xlsx 

F 1314-AES-M01-A 1 3.53 	U1/2 3.53 7 20 VU IC 8/28/2012 19:29 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

B-95 

AES000175_0133 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(hg ,! L) (Wg/L) (p9/L) (u9/L) (Ng/L) 	(pL) (EJg/L) 	(%) 
NO3 1314-AES-T01-A 25 563,453.60 22,538.14 26 100 VU IC 8/28/2012 23:49 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T02-A 25 356,426.40 14,257.06 26 100 VU IC 8/29/2012 0:01 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T03-A 1 75,579.00 75,579.00 26 100 VU IC 8/28/2012 20:06 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T04-A 1 17,943.40 17,943.40 26 100 VU IC 8/28/2012 20:18 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T05-A 1 8,176.20 8,176.20 26 100 Note: 	IC analysis is based on single VU IC 8/28/2012 20:31 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T06-A 1 3,647.00 3,647.00 26 100 measurement of an analytical VU IC 8/28/2012 20:43 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T07-A 1 2,199.00 2,199.00 26 100 solution. Therefore, RSDs are not VU IC 8/28/2012 20:55 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T08-A 1 1,441.80 1,441.80 26 100 available. 	In addition, matrix VU IC 8/28/2012 21:08 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T09-A 1 1,236.20 1,236.20 26 100 spikes are not conducted for IC VU IC 8/28/2012 21:20 C:\IC  1313-1314 AES-PR (orig).xlsx 

analyses so that spike recoveries 
NO3 1314-AES-T01-B 25 517,620.70 20,704.83 26 100 are not available. VU IC 8/29/2012 1:41 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T02-B 25 315,632.60 12,625.30 26 100 VU IC 8/29/2012 1:53 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T03-B 1 54,445.10 54,445.10 26 100 VU IC 8/28/2012 21:57 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T04-B 1 14,248.30 14,248.30 26 100 VU IC 8/28/2012 22:10 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T05-B 1 7,192.40 7,192.40 26 100 VU IC 8/28/2012 22:22 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T06-B 1 3,587.90 3,587.90 26 100 VU IC 8/28/2012 22:35 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T07-B 1 2,328.00 2,328.00 26 100 VU IC 8/28/2012 22:47 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T08-B 1 1,431.30 1,431.30 26 100 VU IC 8/28/2012 22:59 C:11C 1313-1314 AES-PR (orig).xlsx 
NO3 1314-AES-T09-B 1 1,165.10 1,165.10 26 100 VU IC 8/28/2012 23:12 C:\IC  1313-1314 AES-PR (orig).xlsx 

NO3 1314-AES-M01-A 1 12.92 	U1/2 12.92 26 100 VU IC 8/28/2012 19:29 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

I.~:L^. 

AES000175_0134 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike Sol'n Spike 	Spike 
Conc. 	Recovery I  Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (ug/L) 	(%) (hg/L) (EJgiL) (hg/L) 	(UL) (Ng/L) 	(-%) 
NO2 1314-AES-T01-A 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 19:41 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T02-A 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 19:54 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T03-A 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 20:06 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T04-A 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 20:18 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T05-A 1 9.16 U1/2 9.16 18 50 Note: 	IC analysis is based on single vU IC 8/28/2012 20:31 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T06-A 1 9.16 U1/2 9.16 18 50 measurement of an analytical vU IC 8/28/2012 20:43 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T07-A 1 9.16 U1/2 9.16 18 50 solution. Therefore, RSDs are not vU IC 8/28/2012 20:55 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T08-A 1 9.16 U1/2 9.16 18 50 available. 	In addition, matrix vU IC 8/28/2012 21:08 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T09-A 1 9.16 U1/2 9.16 18 50 spikes are not conducted for IC vU IC 8/28/2012 21:20 C:\IC  1313-1314 AES-PR (orig).xlsx 

analyses so that spike recoveries 
NO2 1314-AES-T01-B 1 9.16 U1/2 9.16 18 50 are not available. vU IC 8/28/2012 21:33 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T02-B 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 21:45 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T03-B 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 21:57 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T04-B 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 22:10 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T05-B 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 22:22 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T06-B 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 22:35 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T07-B 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 22:47 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T08-B 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 22:59 C:11C 1313-1314 AES-PR (orig).xlsx 
NO2 1314-AES-T09-B 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 23:12 C:\IC  1313-1314 AES-PR (orig).xlsx 

NO2 1314-AES-M01-A 1 9.16 U1/2 9.16 18 50 vU IC 8/28/2012 19:29 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

I:~'yl 

AES000175_0135 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Spike SOI'n Spike 	Spike 
Conc. 	Recovery I  Instrument Date/Time Filename Conc. 	Volume 

(fag ,! L) (ug/L) 	(%) (hg/L) ([ag/L) (hg/L) 	(uL) (hg/L) 	(%) 
PO4 1314-AES-T01-A 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 19:41 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T02-A 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 19:54 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T03-A 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 20:06 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T04-A 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 20:18 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T05-A 1 11.83 U1/2 11.83 24 100 Note: 	IC analysis is based on single vU IC 8/28/2012 20:31 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T06-A 1 11.83 U1/2 11.83 24 100 measurement of an analytical vU IC 8/28/2012 20:43 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T07-A 1 11.83 U1/2 11.83 24 100 solution. Therefore, RSDs are not vU IC 8/28/2012 20:55 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T08-A 1 11.83 U1/2 11.83 24 100 available. 	In addition, matrix vU IC 8/28/2012 21:08 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T09-A 1 11.83 U1/2 11.83 24 100 spikes are not conducted for IC vU IC 8/28/2012 21:20 C:\IC  1313-1314 AES-PR (orig).xlsx 

analyses so that spike recoveries 
PO4 1314-AES-T01-B 1 11.83 U1/2 11.83 24 100 are not available. vU IC 8/28/2012 21:33 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T02-B 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 21:45 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T03-B 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 21:57 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T04-B 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 22:10 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T05-B 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 22:22 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T06-B 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 22:35 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T07-B 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 22:47 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T08-B 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 22:59 C:11C 1313-1314 AES-PR (orig).xlsx 
PO4 1314-AES-T09-B 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 23:12 C:\IC  1313-1314 AES-PR (orig).xlsx 

PO4 1314-AES-M01-A 1 11.83 U1/2 11.83 24 100 vU IC 8/28/2012 19:29 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

I:~'~:: 

AES000175_0136 



QA-QC REPORT 
Client EPA Region 2 

Test EPA Method 1314 
Material AGREMAX (material code AES) 

Analyte Sample ID 
Dilution 
Factor 

Sample 
Conc. 	Qualifier 

Instrument 
Conc. 	RSD MDL ML 

Splke Sol'n Spike 	Spike 
Conc. 	Recovery Instrument Date/Time Filename Conc. 	Volume 

(hg/L) (ug/L) 	(%) (p9/L) (Wg/L) (hg/L) 	(pL) (NgIL) 	(%) 
SO4 1314-AES-T01-A 250 20,931,741.30 83,726.97 21 100 VU IC 8/30/2012 11:48 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T02-A 250 19,326,596.70 77,306.39 21 100 VU IC 8/30/2012 11:58 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T03-A 250 12,201,722.70 48,806.89 21 100 VU IC 8/30/2012 12:07 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T04-A 25 5,451,370.60 218,054.82 21 100 VU IC 8/29/2012 0:26 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T05-A 25 3,625,686.50 145,027.46 21 100 Note: 	IC analysis is based on single VU IC 8/29/2012 0:39 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T06-A 25 2,161,699.00 86,467.96 21 100 measurement ofan analytical VU IC 8/29/2012 0:51 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T07-A 25 1,738,522.40 69,540.90 21 100 solution. Therefore, RSDs are not VU IC 8/29/2012 1:03 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T08-A 25 1,598,220.90 63,928.84 21 100 available. 	In addition, matrix VU IC 8/29/2012 1:16 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T09-A 25 1,554,802.60 62,192.10 21 100 spikes are not conducted for IC VU IC 8/29/2012 1:28 C:\IC  1313-1314 AES-PR (orig).xlsx 

analyses so that spike recoveries 
SO4 1314-AES-T01-B 250 20,510,698.50 82,042.79 21 100 are not available. VU IC 8/30/2012 13:14 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T02-B 250 19,761,405.30 79,045.62 21 100 VU IC 8/30/2012 13:24 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T03-B 250 11,964,245.90 47,856.98 21 100 VU IC 8/30/2012 13:33 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T04-B 25 4,659,422.60 186,376.90 21 100 VU IC 8/29/2012 2:18 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T05-B 25 3,330,544.80 133,221.79 21 100 VU IC 8/29/2012 2:30 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T06-B 25 2,111,934.20 84,477.37 21 100 VU IC 8/29/2012 2:43 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T07-B 25 1,737,952.00 69,518.08 21 100 VU IC 8/29/2012 2:55 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T08-B 25 1,621,273.80 64,850.95 21 100 VU IC 8/29/2012 3:07 C:11C 1313-1314 AES-PR (orig).xlsx 
SO4 1314-AES-T09-B 25 1,560,392.00 62,415.68 21 100 VU IC 8/29/2012 3:20 C:\IC  1313-1314 AES-PR (orig).xlsx 

SO4 1314-AES-M01-A 1 10.39 	U1/2 10.39 21 100 VU IC 8/28/2012 19:29 C:\IC  1313-1314 AES-PR (orig).xlsx 

	

Mean RSD 	NA 

	

Completeness 	NA 

I.~:j:~ 

AES000175_0137 
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